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How to supplement glass block skylighting 
by using Wakefield Beta-Plex units 


4 | , 


For daytime only: four 2 x 4 Beta-Plex 
recessed units are mounted on the ceiling al- 
most in the center of the room. The errange- 
ment of side wall and glass block skylighting 
shown here will put the low point of day- 
light directly under the Beta-I’lex units. 
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For Day and Night Use: a minimum of 
30 ft-C of electric light to meet the require- 
ments of American Standard Practice will 
he provided by this arrangement of two 2’ x 
Vand four x4 Beta-Ilex units, Separate 
circuits and switches will permit full (night) 
or partial (day) use. 


Integrated modular components for Functional ceilings 


Beta-Plex ia one of a series of 
Wakefield Geometries. Others 
are Omega-Plex, Theta-Plex 
and Sigma-Plex. Folders 
describing each are ay ailable. 


Wakefield Beta-Plex is a complete unit ready for recess 
mounting in a suspended ceiling. Separate circuits and switches 
may be installed for different lighting levels. The ballasts and 
lamp-holders are contained in an individual metal housing that 
provides for hook-on suspension points for the Wakefield Rigid- 
Arch Diffuser. 


The Rigid-Arch Diffuser is molded with a sweeping arch, 
slightly higher in the center than at the edges to give greatly im- 
proved rigidity. It has a non-specular, matt finish that minimizes 
possible reflected glare from outside the building. Beta-Plex is 
also available with louvers. The Touch-Lateh makes the interior 
of the luminaire readily available; press up with the touch rod 
~ the Touch-Latch releases and the Rigid-Arch Diffuser swings 
down and open. Press the diffuser up again—the Touch-Lateh 
secures the panel in place. Available in 2’ x 2’, 2’ x 4’, I’ x 4 and 
4’ x units. 


For an illustrated, descriptive 8-page folder on Beta -Plex, 
write to The F. W. Wakefield Brass Company, Vermilion, Ohio. 
In Canada: Wakefield Lighting Limited, London, Ontario. 
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A true, practical advance in lighting 


economics and efficiencies: the new 


Westinghouse slimline lead-lag ballast 
... the only ballast of its kind 


Once upon a time, ballast manufacturers considered 
lead-lag slimline ballasts as impractical to push be- 
cause of weight, cost and size. Westinghouse has changed 
all that. New design and engineering have made 
weight, cost and size comparable to series ballasts. 
These new Westinghouse engineering advances, plus 
the manifold advantages always inherent in /ead-/lag, 
make its choice by users of fluorescent lighting a matter 
of common sense and sound economics. Here's why: 
1. Independent lamp operation. You have an accu- 
rate check on lamp burnouts—no premature 
replacement. 
2. Maximum lamp life. Tests prove up to 10% longer 
life than with any other type ballast. 
3. Low installation cost because of simple 


wiring, new light weight and new small size. 

4. Stroboscopic effect eliminated. Competent author- 
ities state this effect is greatest with series ballasts 

... that dangerous “stop-go illusion” can happen 

in industrial operations under certain conditions. 

5. Wattage loss now only a shade higher than series 
ballasts...to a point where cost is not a factor. 
It’s economical and practical to insist on new 
Westinghouse /ead-/ag ballasts in any fixture you buy 
... or to replace old, less efficient ballasts. The 
Westinghouse Jead-/ag is available for both siimline 
and preheat fluorescent lamps. Phone your nearest 
Westinghouse office for full information or write 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-04546 


you can 6E SURE...1¢ 


Westinghouse 
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LITECON TROL ? 


To match new (rear) and old (foreground) pleasantly, For plenty of light that's casy on eyes, these LirecONTROL 


cool-white and warm-white fluorescents blend with incandes- 5938 recessed fixtures give 60 foot-candles initial average in- 
cents in the chandeliers. Color quality of the walls is even tensity. Yet there's very little brightness any way you look. 
throughout. LireCONTROL 9034 fixtures with Holophane lenses LITECONTROL encourages a pleasant atmosphere that attracts 
assure ethcrency, easy Maintenance, low-cost beauty customers, is nice to work in 


State Savings Bank, Hartford, Conn ) ( Hartford Connecticut Trust Company, Hartford, Conn. ) 


To keep busy eyes sharp ai! day, LirrcoNnrrRoL 5128 2- To give a clear, uncrowded look to this branch, despite 
lamp recessed slimline fixtures give 65 foot-candles average its small size, LrreCONTROL makes ease for eyes without desk 
inital intensity. Holophane lenses prevent glare or harsh con- lamps, glare or distracting shadows. Long fixtures give more 
trasts. Hinged doors with simple smap-lock catches open and light over the working area, short ones give the right light 
close at a finget’s touch. over the puolic. Easily maintained, very efficient 

Union Trust Co , Market Sereet Annex, Springheld, Massachusetts) (Society for Savings, East Hartford Branch, East Hartford, Conn.) 


* 


To get light that’s right for efficiency, economy and beauty 

at standard prices (there's a fixture for every illumination C@m 

need), call your local Litecontrol man. LIT CO NTROIL 

New Catalog No. $4 is out. Ser CO COD 


Write for your copy today. LITECONTROL CORPORATION 


WATERTOWN 72. MASSACHUSETTS 


36 PLEASANT STREET. 
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tradition in architecture and Curtis tradition in lighting 


The new western headquarters of Aetna Insurance Company is situated in Suburban Park Ridge, 
IIlinois; 25 miles trom Chicago's “hum-drum” loop. This outstanding structure, on spacious land- 
scaped grounds was designed to blend with the general motif of this progressive residential area 
and is an asset to the entire community. 

To provide the finest in “Eye-Comtort” illumination for Aetna employees, Curtis Recessed 
Low-Brightaess Troffers were selected for the beautifully appointed private offices and Underwrit- 
ing and Casualty departments; resulting in a glare-free lighting installation for 115,000 square feet 
of modern office interior. Once again, the marriage of Alzak Aluminum and the sixty-inch low 
brightness fluorescent lamp rivals nature's ultimate . . . the shade of a tree on a sunny day. 

There is a Curtis Lighting Specialist in every major city in the United States and Canada, 
he will be pleased to show you three dimensional kodachrome transparencies of the Aetna Insur- 
ance Company installation. 


If you are not acquainted with the Curtis specialist in your 


RT city, we'll be glad to provide his name and address on request. 


6135 West 65th Street Chicago 38, Illinois 
LIGHTING, INC. NEW YORK . CHICAGO . TORONTO 


Beauty and light 


MERRILL R. HUMBER 
Northern California Section, I.E.S. 


Frost Lighting Broadway Tunnel 


WO BASIC engineering principles apply for 

the lighting of tunnels—as laid down by 

that “Bible” of lighting requirements, the 
LEW. Lighting Handbook: 


a. Entrances should have supplementary lighting for 
daytime operation to avoid an abrupt change between 
the several thousand footeandles of daylight and the 
few footeandles in the tunnel. Such an abrupt 
change temporarily reduces the motorisi’s ability to 
see until his eve has been adapted, 

b. Illumination should be approximately 50 per cent 
greater than that recommended for the connecting 
street or highway or for a roadway carrying the 


same volume of traffic. 


The prize-winning installation described. fea- 
tured the suecessful application of these prinei- 
ples in the double-bore 1616-foot tunnel through 
Russian Hill, one of San Francisco's seven hills. 
Careful engineering of other factors, besides the 
basie lighting requirements, resulted in’ pleasing 
appearance, low cost (1.5 per cent of the total 
project) and visual comfort throughout the length 
of the tunnel. A practical study of brightness con- 
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My Most Interesting Lighting Job 


In competition with nine other Regional win- 
ners, this installation took first prize at the 
final contest for ‘My Most Interesting Light- 
ing Job” held September 15, 1953 at the 
National Technical Conference of 1.E.S. in 
New York City. This entry had previously 
won first place in the preliminary contests 
conducted by the Northern California Section 
and the South Pacific Coast Region of |.ES. 
Mr. Humber is associated with the Humber G 
Walker Company, Manufacturers Represen- 
tatives, San Francisco, California. 


trasts, illumination levels, color compatibility of 
lamps and walls, and the operating characteristics 
of lamps and ballasts has resulted in a noteworthy 
final design. 

Each tube of the Broadway Tunnel contains two 
vehicular lanes and a pedestrian sidewalk, each 
bore handling one-way traffic only. The roadway 
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A glimpse into the twin-tubes of the Broadway Tunnel 
(left), showing the area covered by the glass block sky 
light immediately inside the portal. 


is generally at a three per cent grade. Motorists 


are headed uphill on approaching from either 
direction and traveling downhill when leaving the 
tunnel, Thus the hill blocks high sky-brightness 
When approaching, and eross-overs eliminate glare 
When leaving. In addition, the roadways make a 
slight lateral curve. Each tube is approximately 
hho feet wide at the rowdway with the crown of 
the tunnel 22 feet above the road surface. Tunnel 
walls are finished up to the eight-foot level with 
vellow glazed tile of about 60 per cent reflectance, 
While for the remameder a lighter vellow matte tile 
of 75 per cent refleetanee is used for 
litfusion 

Traffic surveys indicated an immediate density 
of 1400 vehicles per hour, and the planners, to pre 
vide for future traffic growth, designed the tunnel 
to accommodate 2400) vehicles per hour. the 
level for this traftic 


recommended illumination 


density (about 2.8 footcandles) seemed inadequate, 
the lighting woal was set at eight footcandles mini 
mum acceptable level on the roadway.’ 

A continuous row of 75-inch luminaires housing 
six-foot slimline fluorescent lamps operating at 120 
ma, mounted at the erown of the tunnel, provides 
Each of the 503 


units installed contains either two or three lamps 


the Hlumination in each tunnel 


and is covered with an acrylic plastic refractor 
As a mounting base, adjustable hanger channel was 
embedded in the conerete as it) was poured, and 
after removal of the forms, raceways with remo, 
able side panels for servicing were bolted to the 
hanger channel. Two straps welded into each 75 


inch section of raceway support the luminaire 


First Prive 


Right 
the careful handling of brightness can be seen in this 


Lighting Broadway Tunnel 


Some of the feeling of spaciousness created by 


photograph of the tunnel proper. 


A close-up of the luminaires, showing the raceway with 

its hinged side panel and the acrylic plastic cover. Some 

idea of the brightness control can be gained from the 

clarity of detail in each portion of this photograph. The 

luminaire is set for night operation with the third lamp 
switched off. 


proper. The fixtures are designed to withstand the 
spray of detergents from maintenance trucks, with 
between units maintaining 


compressible seals 


water-tightness throughout the continuous row. 


Lighting Plan 


For ilhimination purposes during daylight hours, 
each tunnel is divided into three sections: En- 
trance,, Middle and Exit. In the Entrance section, 
cach luminaire contains two 72TS lamps operating 
at 120 milliamperes and one 72T12 lamp operating 


at 430 milliamperes. Here, footeandles delivered 
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on the roadway measure 26.4 at the center of the 
tunnel and 21.3 at the curb near the wall. 

The Middle section uses the basie unit of two 
72TS lamps on 120 ma, augmented by one 72Ts 
lamp operating at 200 milliamperes. This produces 
22.2 footcandles at the center-line, 17.5 minimum. 

In the Exit seetion, the basic unit only is used, 
producing 13.4 footceandles at the center with 10.1 
at the curb. 

Prior to sunset each evening, the third lamp in 
each unit of the Entrance and Middle sections is 
switched off as the city street lighting system comes 
on. Thus, after sundown, the center-line ilhimina 
tion in all sections of the tunnel is 13.4 footeandles 
The third lamps are switched back on at sunrise. 

In the daytime, the transition from outdoor 
illumination to that of the tunnel is smoothed by a 
40-foot glass block skylight at each end of each 
tube. At night, the transition from the lower level 
of street lighting to the 13.4 footeandles of the 
tunnel is aided by additional semi-recessed lensed 
units spaced 15 feet apart in the underpasses at 
the tunnel approaches. Two double armed street 
lighting poles using four 10,000-lumen lamps, plus 
four single 10,000 lumen lamp units on the street 
above all contribute to a comfortable approach at 


right. 


Brightness, Color, Watts 


Brightness readings taken during the daytime to 
obtain maximum values disclose no ratios greater 
than seven to one, and the overall brightness of 
the tile creates feeling of spaciousness not 
associated with tunnels. Part of this 
feeling may be due to the color of the lamps 


selected. Each of the two types of tile to be used 


veneralls 


was viewed in shadow box tests under many colors 
of fluorescent lamps. The designers concluded that 
the appearance of the tiles was most pleasing under 
lamps of 35000 white. 

Series type fluorescent lamp ballasts were chosen 
heeause of their lower power loss. As over 1000 of 
the lamps in the installation will operate 24 hours 
per day, 365 days per vear, it was calculated that 
the use of the series in preference to the lead-lag 
ballast would result in a saving of eight kilowatts, 
and vear, 3,000 kilowatt-hours 

Others participating in the lighting of the Broad 
way Tunnel include: Ivan Sandberg, chief elec 
trical engineer, city and county of San Francisco; 
Erdle, 


contractor ; 


Messrs. Kermit) and Morrison-Knudsen 


Ine. veneral George 


Company, 
Braver and Werner Heintzen, George 
Company, electrical contractor; and the Sunbeam 


Brayer 


Lighting Company, Los Angeles, California 


Prize Award Presented at Conference 


As first place winner in the national contest for 
“My Most Interesting Lighting Job,” Merrill R. 
Humber, left, receives Certificate for First Award. 
and a check for $100.00. I.E.8. President Everett 
M. Strong, right, made the award before the as 
sembled delegates of the National Technical Con- 
ference in New York City, September 17. Mr. 
Humber’s winning installation, described on the 
preceding pages, represented the South Pacific 
Coast Region of I.E.S. in the final contest spon 
sored by the Lighting Service Forum. 
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HE RATHER: special requirements for an 
| astim office, with two quite separate uses 
to be made of it, was the challenge which 
most interesting 


qualified this installation as a 


problem. Additional factors were the completely 


modern employed, top cooperation between 


Nick Stuffer 


The installation de- 
sertbed here, umn the 
office of the President 
of Westinghouse Elee- 


trie Corp. at Gateway 
Center, Pittsburgh, Penna. took second prize in the 
National contest for “My Most Interesting Lighting 
Job,” after winning first place in the Cleveland 
Section and the Great Lakes Region. Mr. Stuffer is 
a project design with the 
Design Section of the Westinghouse Lighting Divi- 


sion, Cleveland, Ohio 


engineer Commercial 


Dual Purpose Ceiling Technique 


Integrated Functional Lighting 
Of an Executive Office 


Stuffer 


architect, lighting engineer and electrical contrae- 


tor, and final success of the solution. 

Many of these “special requirements” were con- 
trary to routine office conditions. While these may 
have added to the interest of the job, they most 
certainly also added to the lighting problems. 
Teakwood panelled walls were required, for in- 
stance, with traditional furniture. Appearance, 
with emphasis on dignity and relative elegance, 
was a prime factor, so that lighting systems em- 
ployed had to conform to these factors. Further, 
the lighting system would have to provide a com- 
fortable brightness ratio with the davlight bright- 
ness seen through a large picture window, 25 
stories up. 

Furniture arrangement in this 16 by 24-foot 
space divided the office into two separately fune- 
tional areas. One end was a conference area, the 
other a work space. Lighting in the work area had 
to provide several levels as dietated by the visual 
task. At the conference table, two separate levels 
were required at different times —a comfortable 
level for conversation, and a somewhat higher level 
for reading letters and reports. Thus flexibility of 
the system presented still another challenge. 

The resolution of these varying requirements 
involved a ceiling technique of rather new design. 
Around the perimeter of the office is an area of 


translucent plastic panels. Average brightness of 
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Work Area 


Conference Area 


this area is 65 footlamberts, which is equivalent to 
the average reflected ceiling brightness produced 
by the upward light of a direet-indirect luminaire. 
This luminous ceiling area minimizes the harsh 
contrast of the luminaire brightness with that of 
the adjacent dark ceiling area and provides a com- 
fortable brightness ratio between the inside and 
outside lighting conditions. This perimeter light- 
ing is especially important on dark days and at 
night, when sufficient daylight is not available to 
illuminate the walls of the office. 

General lighting is from two five-by-ten-foot 
luminous boxes, one over the work area, and the 
other over the conference area, so arranged that 
they serve each functional area without apparent 
division of the office. The luminous box element 
was designed to produce different levels of illumi 
nation at will, thus providing illumination flexi 
bility at the work or conference area. Control of 
the corresponding brightness at each level required 
a specific lamp shielding device. 

In the luminous box over the work area, nine 
rows of fluorescent lamps are spaced on different 
centers, grouped on three lighting circuits, pro- 
ducing three different levels of illumination. Five 
rows of lamps, grouped on two lighting circuits are 
used in the box over the conference area. The 
lamp layout in the luminous box over the work 
area required a greater concentration of lamps im- 
mediately above the desk, to place the light where 
it was desired. The shielding of these lamps was 
accomplished with 45° diffused aluminum louver 
assemblies. Inserted between the louvers and the 
lamps are translucent plastic panels attached to 
the louvers. This assembly makes the lamps in- 
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Dual Purpose Ceiling Technique 
1 


visible, by either direct view or by reflected lamp 
images on top of the furniture. 

Average footeandles, measured at the desk, for 
each of the three levels, were 40, 75, and 100 foot- 
candles. The readings at the conference table for 
the two levels were 30 and 55 footeandles. Measure- 
ments at the center of the office, where the ceiling 
is a 10-foot square of acoustical tile, were 15, 25, 


and 2S footeandles respectively, 


Three pushbutton control stations are located at 


vantage freedom of 


selecting any one of the three levels of illumination 


points, and offer complete 


Indicator lights were to tell at a vlanee 


Which level was in operation 


View of ceiling during construction shows two luminous 
boxes, ten-foot-square ceiling area, and plenum chamber 
of perimeter lighting panels. 
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Floodlighting 


A Contemporary 


Building 


HAPPY solution to what appeared to be an 
almost impossible problem was the winning 
factor for this floodlighting installation. The 

building is the Office and Laboratory Building of 

State Department, on 


the Mississippi Hivhway 


Route 51, Batesville, Mississippi 

Architectural design was complete on this build 
ing, When the arehiteets expressed an interest: in 
floodlighting the facade, provided their vers mod 
est budget could cover the cost. For a traditional 
buikling facade, essentially a plane, the floodlight 
ing problem is usually one of locating the proper 
af some convenient points front of the 
building and aiming them 

In the contemporary architectural treatment of 
this building, however, a pattern of deep cells is 
ereated by a series of vertical baffles tied together 
by closely spaced horizontal beams. Architectur 
ally, a plain reetangular brick building has been 
made interesting. There is a feeling of bold tex 
ture, of depth, where a two-dimensional flatness 
Funetionally, the baffles and 


would have been 


beams combine to shield the windows from. the 


Mario G. Zervigon 


This installation took 
third place in the 
Vational Contest for 
“My Most Interesting Lighting Job.” representing 
the Southern Region and the New Orleans Section 


Ur. Zervigon is a consulting engineer with Louis 


N. Goodman and Associates, New Orleans 


Floodlighting a Contemporary Building 


direct rays of the sun over a large percentage of 
the day, when the sun is highest. The white baftles 
add variety to the monotony of buff bricks. 

A floodlighting system for such a design, how- 
ever, Was another matter. Assuming that conveni- 
ent locations could be found for a conventional 


Hoodlighting system, unsightly shadow patterns 
from the cellular design were more than likely. 

The system adopted was a practical, if unconven- 
tional, use of PAR-3S lamps in outdoor aluminum 
holders, mounted on the vertical baffles back-to- 
back, aimed at the opposite baffle in cross-fire fash- 
ion. These units are located between the horizontal 
beams for concealment. 

Noe sources are aimed at the building proper. 
The buff-colored brick is illuminated only from the 
light reflected from the white baffles. This diffused 
light also washes out shadow patterns from the 
beams and reinforces the direct component. The 
result is evenly and brightly illuminated baffles, 
with lesser brightness on the brieks. This contrast 
and the dark front edges of beams and baffles pre- 
serves the pattern and depth of the facade at night. 

The total job required sixty-eight 150-watt lamps 
for a total load of only 10.2 kw. in eight branch 
circuits, Control is by time switeh and magnetic 
contactor in the feeder to the panelboard. 

The “happy” features of the solution could be 
summarized as follows: 

1. Low Cost: This pre-requisite was achieved by 
the use of very inexpensive fixtures, PAR-38 lamp- 
holders, and by mounting them on the building, 
thus requiring interior wiring only. 

2. High Efficiency: The floodlamps are only 14 
feet away from a white diffusing surface. The angle 
of incidence is practically 90 degrees. The view- 
ing angles for motorists are also favorable for high 
brightness. Appreciable light is available by inter- 
reflections. 

» No Glare: 
the offices because floodlights do not shine through 


Very little glare is caused inside of 


the windows 


1. Low Maintenance: The floodlight lens front is 
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vertical and remains clean. The beams afford 
mechanical protection for the lamps. Relamping 
is Simple because the baffle-beam structure serves as 
a seaffold for reaching the lamps. As is common 
to reflector lamp installations, a new reflector and 
lens are secured each time a lamp is changed 

Architecturally Sound: Architectural values 


have been preserved because the structural pattern 


Second floor section (right) 


of the front is still obvious at night. The brightness 
difference between baffles and brick wall enhances 
the feeling of depth. The third dimensional quality 
of the facade is not lost. The type of fixtures and 
the flexible arrangement lend themselves to the use 
of color for holidays. With color roundels over the 
lamps the possibilities for special effects are a chal- 
lenge to the imagination 


Elevation (below) 
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General Main Floor Area 


Shoe Department 


Modern Lighting for “The Grand’ 


OMBINING the comfortable atmosphere of a 
softly lighted living room with the high in- 
tensities of illumination necessary for the 
proper appraisal of merchandise is difficult, but 
the lighting of The Grand, a women’s apparel store 
in Wauwatosa, Wisconsin, demonstrates how suc- 
cessful this approach ean be. Following through on 
this approach, the designers of this store lighting 
installation avoided bare light sources or glaring 
brightnesses and yet made certain that the detail 
and sparkle of the merchandise would be empha 
sized. A major factor in the overall effect of this 
lighting design is the illumination of almost all 
vertical surfaces 
On the main floor, the general lighting system 
fifteen 
seven feet in diameter, plus a large number of re- 
With the coves creat 
ing a pleasant, comfortable atmosphere and the 


consists of shallow cireular coves, each 


cessed filament downlights. 


downlights providing the appraisal lighting, from 
10 to 80 footeandles of illumination is supplied 
over the entire ground floor. Each cove distributes 
the indirect illumination from eight 30-watt fluo- 
rescent lamps, and the coves are spaced, roughly, 
The downlights are well 
150-watt reflector flood 


lamps, and are spaced more or less at random, but 


on 17 by 24-foot centers 


Shielded, equipped with 


with purpose, at an average of about six feet on 
centers 
Perimeter valances of various types completely 


rim the main floor area and provide the major part 
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Koether 


of the vertical surface illumination. The upward 
component from the valance lights the upper wall 
and ceiling, while the downward component illumi- 
nates the merchandise in the wall shelves and the 
niches. 

In the shoe department, a special treatment is 
used to light the wall. Recessed lighting units, in- 
stalled in the ceiling at the wall line, follow its 


saw-tooth pattern. These units are glazed with 


Henry T Koether 


A fourth-place tie 
wads awarded to this 


installation at the 
Vational Technical Conference in the contest for 
“My Most Interesting Lighting Jeb.” This entry 
was the winning installation for the Milwaukee 
Section and the Midwestern Region of 1.E.WS. Mr. 
Kocther is with the Wisconsin Electric Power Co., 
Milwaukee 
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photographically-louvered glass, which process pro- 
vides a 45° cut-off. 

In the customer area of the basement, recessed 
units using silvered-bowl lamps in the center of a 
two-foot square louver furnish the general lighting. 
Elements of interest are added in the form of cir- 
cular sections of louverall surrounding the tops 
of two columns in the area. Over the information 
desk, an & by 19-foot louverall ceiling supplies 
working illumination. Eight 16-foot rows of 96TS 
slimline lamps operating at 200 milliamperes are 
located above the louverall. T6 and TS slimline 
lamps operating at 200 milliamperes also furnish 
the light for the louverall circular areas around the 
columns. Two-hundred-watt silvered bowl lamps 
are used in the filament units. 


Other Areas 


Lighting in other areas of the store is tailored to 
the specific merchandising or working need. A few 
of these areas are described below. 

Millinery — This area is lighted by a complete 
louverall ceiling, approximately 14 by 15 feet in 
size. Twelve 12-foot single-lamp slimline strips 
housing T12 lamps operating at 430 milliamperes 
are located above the louverall. The strips are 
spaced on 18-inch centers. The fluorescent lighting 
of this luminous grid ceiling is supplemented with 
incandescent flood lamps, providing a combination 
simulating daylight. The high levels of illumina- 
tion in this area, located in the rear of the store, 
also serves to draw customer traftic toward it, and 
of course, through other departments. 

Bridal and Formal Salon—In this room, an 
atmosphere of glamor is of paramount importance, 
and suspended coves and a system of recessed 
equipment are used. The design of the room creates 
an impression of dignified privacy. 

Dressing Room Areas Fitting rooms through- 
out the store have flattering indirect cove lighting. 
In addition, there is general lighting from recessed 
ceiling equipment and auxiliary mirror illumina- 


Customer Area of Basement and 
Information Desk 


Millinery Department 


tion, Each room is a definite sales area, with em. 
phasis also on comfort. Reeessed equipment is in 
continuous rows of two-lamp 48-inch shallow fluo- 
rescent troffers, equipped with diffuse opal elass 
covers, spaced on six-foot center. 

Show Windows—— The entrances of the store, 
with a huge 16-foot high show window between, 
provide an inviting and interesting atmosphere. 
High level illumination, necessary for attraction 
and to combat reflections, is supplied by two-lamp 
slimline fluorescent fixtures with symmetrical por- 
celain reflectors spaced on about three-foot centers. 
Combined with these is the provision for continu- 
ous runs of 150-watt projector spot or flood lamps 
on 1s-inch centers, 

Stock Rooms These areas are lighted with con 
tinuous rows of single-lamp slimline fluorescent 
strips. One row is centered in each aisle between 
the merchandise racks 

Offices — Good working illumination is provided 
by three-lamp, 48-inch fluorescent troffers, glazed 


with photographically-louvered glass, and spaced 


on six-foot centers 
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Two-In-One Store Lighting 


TORE LIGHTING plans vary with the mer- 
chandising problem but the “most interest- 
ing” factor in this job was the dual use of a 
small store. Actually, the lighting layout of the 
store, Perlman’s Jewelry in’ New Castle, Pa., in 
volved three areas — show windows, a jewelry sec- 
tion, and the merchandising of appliances and TV 
sets, all under one relatively small roof, in a re- 
modeled building. The major problem was to pro- 
vide some sort of transition between the high levels 
required for jewelry and the more subdued levels 
desirable for the TV area, without distracting the 
customer with an abrupt change 
The front part of the store 23) feet wide and 
extending back 110 feet is devoted to jewelry. The 
store widens at this point to 44 feet, extending 70 
feet more. This rear area contains the offices and a 
television and kitehen appliance department. In 
remodeling, the old 16-foot ceiling was lowered to 
1] feet in the narrow front area, but the rear see 
tion is divided into two floors with only a 7!.-foot 
foot ceiling on the first floor 
Show windows are in’ three sections — a shelf 
type window at the street for jewelry display, fol 
lowed by a half window for larger items, and then 
a full window for TV and kitehen appliance dis 
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play. Asymmetrie reflectors with 200-watt bulbs 
were recessed on 16-inch centers with a resulting 
450 footcandles at the street reducing to 300 foot- 
candles in the full windows. Recessed adjustable 
spots were also installed for emphasis lighting. 
Customers enter the store, of course, directly 
into the jewelry section. With an island floor case 
already included in the remodeling picture, the 
lighting system for this section was designed 
using the 1-3-5-10 store lighting plan. 
narrow, compared to its 


around it, 
This area is relatively 
length, so rows of eight-foot four-lamp slimline 
luminaires are mounted (flush on the 11-foot ceil- 
ing) across the store to add apparent width. The 
units are louvered, with plastic side panels, and 
provide a general illumination of 80 footeandles. 
The side panels have a brightness of 225 footlam- 
berts. Maximum ratio of fixture to ceiling bright- 
ness is less than 20 to 1. To highlight the jewelry, 
150-watt R40 spots were recessed on two-foot cen- 
ters over the front edges of the floor cases. These 
spots build up the intensity on the tops of the 
cases to 175 footeandles. All floor cases contain 
fluorescent tubes, which, combined with the over- 
head spots, provide 250 footeandles in the cases, 


Wall cases with glass doors and shelves line each 


Jewelry 
Sales Area 
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Television 
Sales Area 
and Office 


side of the store. These cases contain two continu 
ous rows of fluorescent one inside the case, and 
one in the canopy over the glass doors, providing 
130 footeandles on the middle shelf of the wall 
CASES, 

The very low ceiling in the rear section (7's feet 
high) dictated recessed equipment here. Two-lamp 
eight-foot troffers with low brightness louvers are 
installed, 


providing 40° footeandles in’ the sales 


area and OO footeandles in the oftice. 

The owner particularly specified a subdued at 
mosphere ino the appliance section, so as not to 
emphasize possible minor flaws in wood cabinets of 
TV sets 

Louver brightness is 175 footlamberts. Adjust 
able spots are also used in this area to control store 
traffic and for emphasis lighting. 

These two widely-contrasting departments pre 
sented a transition problem in the abrupt change 
from 130 footeandles to 40 footeandles and a ceil 
ing drop from 11 feet to 7's feet. To avoid a “cave 
like” feeling in the rear area, the back wall was 
brightened to provide a focal point for a customer 
approaching this area. The joist arrangement be- 
tween the vault and the elevator permitted recessed 
line of fixtures parallel to the rear wall to make it 
uniformly bright. This wall was covered with a 
figured wallpaper to increase its attraction and 
contrast with the plain finishes of the other walls 

The ceiling drop between the two areas was 
concealed with a mirror, positioned on the upper 
wall between the two ceiling levels so that a cus- 
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tomer entering the store would wet the Impression 
that the ceiling lighting in the front of the store 
extends over the rear section to the baek wall, The 
mirror attracts customers towards the rear of the 
store with this illusion of added depth, until the 
bright rear wall draws them into the television 
sales area. These two additions, the bright) rear 
wall and the mirror, combine to tie the areas to 
gether without distracting the customers’ interest 


from the items on display. 


L. E. Spears 


This installation tied 

for fourth place at 

the National Techni 

cal Conterence in the 
contest for “My Most 
Tuteresting Lighting Jobo” This entry was the win 
ning tnstallation for the Pittshurgh NSeetion and 
Bast Central Reqin of LE WS 
wor Commercial Representative for Penasylvania 
Power Co., New Castle, Pa 
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Introduction 


The lighting industry is unanimous in desiring 
ty sponsor good lighting for schools. The I.E.S. 
School Lighting Committee's “Recommended Prae- 
tice” was developed for this purpose, and has had 
a beneficial influence on practice. It was an at- 
tempt to apply within practical limits the princi- 
ples enunciated in Report No. 1 of the S.Q.Q. 
Committee. This Report, although provocative of 
pro and con viewpoints from the beginning, and 
now made obsolete by the more recent data on 
brightness and comfort, was perhaps the best that 
could be written at the time 

These 
clearly 
and require unjustifiable low fixture brightnesses 
They also indicate that low brightness ratios in the 
more remote parts of the visual field may not be of 
The data emphasize that bright 


more comprehensive data demonstrate 


that “brightness ratios can be misleading 


great importance 
ness ratios depend upon the size of the luminous 
area of the light sources, their positions in the 
visual field, and the adaptation brightness. This 
was reeognized by the original members of the 
S.Q.Q. Committee, but ignored of necessity as the 
available data did not permit them to develop a 
suitable relationship 

The present concepts of comfort appraisal the 
Harrison-Meaker Glare Factor, Guth BCD Visual 
Comfort Indicator and Logan-Lange Comfort Fae- 
tor-—aeeount for more variables than does the 
narrower brightness-ratio concept. Applying this 
kind of appraisal to the new, improved types of 
direct lighting installations shows these installa 
tions to meet proper comfort criteria despite their 
failure to meet, in all respects, the brightness-ratio 
limits of the LES. Sehool Lighting Committee’s 
“Reeommended Practice.” 

The original school lighting committee could not, 
of course, foresee the new data nor the improve- 
ment in opties that has since come about, and which 
has resulted for example, in lenses for incandescent 
lamps with a 25 per cent increase in output accom- 
panied by a 40 per cent decrease in brightness, and 
a virtual cut-off at 45°; and in lenses for fluores- 


K. Gath, communication to author 
AUTHOR Vice President in Charge of Research, Holophane Co., 


In New York, N. ¥ 
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cent lamps that have effective control of the light 
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both lengthwise and crosswise with greatly reduced 
brightness in the 45°-60° zone, and a cut-off at 60°. 
This new equipment, properly applied and evalu- 
ated on the basis of the latest data, results in com- 
fort factors in the range of 90 to 100 per cent. 
It fully meets the spirit and the purpose of the 
“Recommended Practice.” 


New Direct Lighting Techniques 


An example of the new technique in low bright- 
lighting incandescent lens units is 
shown in Fig. 1. The diagram at left shows the 
typical brightnesses in the field of view, and the 
photograph a typical classroom so treated. 


ness, direct 


Table | gives the comfort computation and from 
this it can be seen that 93 per cent of the possible 
occupants of the worst position in the room can be 
expected to declare themselves visually comfort- 
It should be remembered that this refers to 

Children who have not yet had time to 


able. 
adults. 
build up the chronie museular tensions characteris- 
tic of a percentage of adults and whose ability to 
accept as comfortable external stimuli (noise, 
brightness and so on) frequently astonishes adults, 
can be expected to be uniformly comfortable in 
this situation. 

Fig. 2 shows the “heads down” position for work 
at the desk. There can be no question about the 
visual comfort of observers in this position, and if 
they raise their heads to the blackboard and be- 
come critically engaged with it, their comfort is 
now 100 per cent because critical engagement on 
the line of sight raises their comfort-discomfort 
threshold as pointed out by Guth. In this situation 
the summated glare effect becomes approximately 
75/320, or 24 per cent, which means 100 per cent 
will be comfortable. The most severe situation is 
that of random looking around the room to which 
the estimate of 93 per cent comfort response ap- 
plies. Incidentally the initial illumination level 
is 35 footeandles, with 200-watt lamps; which is the 
basis of the above computations, 

The 20 to 1 brightness ratio recommendation of 
Table I of the American Standard Practice of 
School Lighting is limited to “visual fields.” Only 
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Figure la. (right) Typical classroom with 

direct lighting incandescent lens units. 

Comfort computation for this room is 
given in Table I. 


Figure 1b. (below) Field of view for 

“Heads Up” position. Brightnesses shown 

in footlamberts. Adaptation level: 11 ft-L 
(mean brightness of field). 


Figure 2. (below right) Field of view for 

“Heads Down” position. Brightnesses 

shown in footlamberts. Adaptation level: 
26 ft-L (brightness of work). 


TABLE I.—Comfort Evaluation for Room Shown in Figure 1. 


B 
B 


Q 
B Q % of field P 
Fr-b Sq. in. 100 P source converted to 
actual source brightness from illumineering Sq. in. X — position index equivalent source on from comfort chart 
from spherical persp. work sheet 250 read directly line of sight transposition 


0.11 2.6 mu 0.064 
0.04 0.016 2 179 0.029 
0.40 0.16 97 0046 
0.10 0.04 2 mao 
0.35 0.14 rf 15% 0.165 


0.052 


“422 
Total Area Y 0.422 
Installation Rating in “% of “BCD” Brightness x 10 47% 


For adaptation level of 11.0 FtL 
installation will be comfortable for 93% of Luckiesh & Guth's observers 
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the “eentral” and “surrounding visual fields” are 
mentioned in the Table. The “surrounding visual 
field” is interpreted as a 300 radius cone, so that 
the 20 to 1 ratio applies to the lights and ceiling 
falling within the cone. This cone is the central 
circular area in the diagram in Fig. 2. The bright 
nesses of the lighting units in this area vary from 
S58 to 440 footlamberts, while the brightness of the 
ceiling is 6 footlamberts. The brightness ratio is 
therefore 60/73 to 1, 
mended limit of 20 to 1 


factor of the installation works out at around 9% 


Which exceeds the recom 
Nevertheless, the comfort 


per cent, which emphasizes the arbitrary character 
of the 20 to T limitation 

In short, modern diveet lighting systems, by 
sine sharp control of the directions in which the 
light is emitted from the equipment, can illuminate 
visual fields with the same high degree of visual 
comfort as is expected from compliance with the 
“American Standard Practice of School Lighting.” 
even though they do not meet the brightness ratio 


limitations laid down for lighting equipments. 


Reflected Glare 


An important) but) somewhat over-emphasized 


aspect of the problem of brightness relationships is 


reflected glare. Up till now this has been keyed to 
the brightnesses of lighting equipments, the same 
as the direct effect of such brightnesses. It was the 
obvious attack, but it was putting the cart before 
the horse 


reflected glare is a defect of a lighting system. 


The underlying assumption was that 


Actually, reflected evlare IN alwavs a defect of the 
field of view and not of the light that illuminates 
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Figure 3. Classroom equipped with direct 

lighting, low brightness fluorescent lens 

units. Initial illumination level: 49 ft-c. 

Comfort computation for this room is 
given in Table ITI. 


it. It is present with any kind of lighting system, 
natural or artificial, as long as there are surface 
characteristics that permit its occurrence ; and it is 
absent with all kinds of lighting systems if the 
surfaces lighted do not generate it. 

The best attack on reflected glare is therefore to 
specify and standardize the surfaces to be used in 
classrooms so they do not generate it. As a matter 
of record the practice of using non-glare finishes 
amd surfaces has developed rapidly in the last 
decade, and few modern classrooms are guilty of 
the obvious glare reflecting surfaces that were com- 
mon a generation ago. 

Even when glare generating surfaces do exist in 
the field of view modern direct lighting systems are 
less of an offender than the indirect systems. The 
reflected glare from direet units is obvious and 
can be avoided by a change, often slight, in the 
position of the observer. The reflected glare from 
indirect systems is not affected by a change in posi- 
tion, cannot be dodged, and reduces visibility at 
all times. As lone ago as 1938 Brown, Giannini 
and Robinson found this effect to be equivalent to 
a 30 per cent difference in illumination level, in 
the particular conditions they checked, 

This effect is now being called “dimage” and 
recently G. P. Wakefield has published his study, 
“Control and Measure of Directional Flux at the 
Task,” in whieh he coneludes that “Direction of 
flux appears to be a powerful deterrent of dimage 
and as such may offer a challenging and bright 
future for engineers. Utilization of direction of 
flux may also suggest our next field of improve- 
ment in quality of illumination.” That is, properly 


ILLUMINATING ENGINEERING 


_ 
— — 
« 


TABLE II.—Comfort Evaluation 


Q 
B Q % of field 

Sq. in. 100 
actual source brightness from illumineering Sq. in. X — 
from spherical persp. work sheet 250 

135 o.48 0.112 

160 1.54 0.616 

220 1.96 0.784 


370 1.90 


for Room Shown in Figure 3. 


B 
Fr-t 
B Q 
B 
when all 
P source converted to B 200 
position index equivalent source on from comfort chart 
read directly line of sight transposition 


75 ows 
67 O.85 
5S 0.784 


O.52 


Total Area 2.40 


Installation Rating in ‘ of “BCD 


Brightness 


For adaptation level ef 54.0 Ft-L 
This installation will be comfortable for 100°) of Luckiesh & Guth’s observers 


controlled dareet lighting appears to offer the best 
avenue for future improvement in lighting tech- 
niques; which suggests that the time is here to 
remove such handicap to this improvement as lies 
in the current version of the L.E.S. School Lighting 
Committee’s “Recommended Practice.” 


Fluorescent Direct Lightirz 


To emphasize the fact that this improvement in 
direct lighting technique is not confined to inean- 
descent equipment a classroom equipped with 
direct. lighting, low brightness, fluorescent lenses 
is shown in Fig. 3. 

Initial illumination level was 49 footceandles. 
The comfort computation is given in Table IL and 
shows a comfort response prediction of 100° per 
cent, since borne out by the room’s occupants. 

Owing to the controlled distribution of this type 
of equipment its brightness will vary with its posi- 
tion in the field of view. As it emits the least light 
towards the eyes from angles near the horizontal 
distant units will be least bright. With those units 
the ratio to veiling brightness is 10 to 1, well within 
the 20 to 1 limit of the “standards.” However, 
being direct lighting equipment its brightness in- 
creases as the angle of view more nearly approaches 
the vertical, and the ratio to ceiling brightness rises 
to 27 to 1 for the nearest units. 

On one interpretation of the A.S.P.S.L., 20 to 1 


‘ 


brightness-ratio limitation (where the “surround- 
ing visual field” is interpreted as a 30°. radius 
cone) this brightness ratio would not apply to the 
lighting units that fell outside of this cone, and 
would not therefore apply to the units nearest the 
observer in the installation shown in Fig. 3.) On 
this technicality this type of installation could be 
considered as meeting the limitation, but it illus- 
trates a point that needs clarification. Similarly 
this type of installation can be considered to meet 
the 0°-45° zonal brightness limitation if advantage 
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be taken of the permissive clause doubling the 
value; but the over-riding fact is that the installa- 
tion, without any technical quibbles, does produce 
the high quality lighting result contemplated by 
the Standard, which further shows that strict 
compliance with the A.S.PUS.L. is not the only 
avenue open to engineers to attain high quality 
lighting. 


Conclusion 


To summarize the foregoing, lighting equipment 
and methods are now in use that provide the qual- 
ity lighting aimed at through the I.E.S. School 
Lighting Committee’s “Recommended Standards” 
without meeting some of the specific requirements 
of those standards, or by meeting them only 
through interpretations that not all will agree to. 
This confusion can be most satisfactorily cleared 
by a suitable revision of the Standard. The writer 
suggests that the following principles be considered 
in connection with such revision : 


(a) that mankind is adapted to specific natural lighting 
conditions and that these particular natural conditions 
are characteristic of direct lighting: 

b) that direct glare is not only a function of brightnesses, 
brightness differences and brightness ratios, but is 
equally a funetion of the areas and positions involved, 
and of the adaptation level of the observer in the par 
ticular visual field; and so direet glare is not suscep 
tible to satisfactory control on the basis of brightness 
limitations and ratios alone, but requires some inte 
grated method for its proper handling. Some of the 
available methods are the Harrison-Meaker Glare Fae 
tor, the Guth Visual Comfort Index, and the Logan 
Lange Comfort Factor: 
that reflected glare is a defect of the field of view, and 
not of the light that illuminates it, and that attempts 
to reduce reflected glare by brightness restrietions tend 
in the direetion of exeessive dimage, which though less 
obvious is more serious than the reflected glare in class 
room aetivities: 
and finally, that whatever limitations are adopted thes 


be the same for natural and artificial lighting 
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| Holiday 


Two residence lighting experts offer these 
ingenious lighting ideas to add to the gala 
festive look of your home at Christmastide. , ; 


Long needle pine tips stapled to a cone formed of sheet . 
plastic material form these miniature mantelpiece trees. 
Toy train lamps (in series strings) add sparkle. Inset 
drawing shows cone construction and lamp arrangement. 


A cylinder of translucent plastic with a flame- 
shaped bulb at the top, plus two strings of C-6 
series burning lamps, create a glowing candle (left). 
One string of lights is wound around the center 
pole of the candle and the second string circles the 
base as shown in the drawing above. 


The table decoration at right can be constructed 


from simple materials. C-6 series burning lamps 7 
are strung around center pole; three graduated sizes 
of embroidery hoops are suspended from ribbons to 
form the tree shape; tree ornaments are hung from 5 : 


the hoops and the spaces filled in with “angel hair.” 


The ideas and photoes on page were submitted by Myrtle 
Fahsbender, Director of Residential Lighting, Westinghouse 
Electric Corp., Bloomfield, New Jersey 
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A Christmas mobile, of figures punched from col- 
ored cardboard and suspended with black thread, is 
spotlighted by a projector lamp placed on the ceil- 
ing about four feet away. The spotlight is carefully 
louvered and stray light masked out to make a 
narrow beam. All the floating figures have at least 
one colored foil surface to reflect light into the 
room. For interplay of reflections and shadows 
when the mobile is moving, spotlighting from the 
front is the most interesting. 


Ideas and photos on this page were submitted by Mary | 
Webber, Residence Lighting Specialist, General Electric Co 
Cleveland, Ohio 
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Two ideas for making a Venetian blind “Christmas 
Tree” are suitable for an apartment or where space 
is limited. Above: a large bread pan covered with 
gold paper is filled with balsam boughs placed to 
simulate a real tree. A narrow cardboard box cut 
to the height and length of the pan is placed behina, 
with holes punched in the top. From these holes, 
multi-colored tree lamps silhouette the “tree,” and 
with candles and valance lighting highlight the 
Venetian blind tree of Christmas cards and orna- 
ments. 


Left: Fire-resistant crepe paper, tree lights and a 
lighted star are the basic ingredients for this tree. 
With a china marking pencil outline a tree on the 
blinds and wrap each slat with strips of dark green 
fire-resistant crepe paper. Arrange lights in upright 
position, anchored with tape or clips. Conceal wires 
behind slats. Decorate with tiny colored ornaments 
and loops of tinsel and top it off with the lighted 
star. 
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N THE DESIGNING of any ballast for cold 
cathode lamps, two important cold cathode lamp 
characteristics must be taken into consideration. 
They are as follows: 

(1) Cold cathode lamps have a negative resist- 
ance characteristic; ie, as the current through the 
lamp increases the voltage falls. 

(2) Cold eathode lamps rise in voltage during 
life 

First of all, let us consider the negative resist- 
ance characteristic: In order to satisfy this condi- 
tion, inductance, capacitance or resistance, or a 
combination of two of these, or a combination of all 
three, must be used in series with the lamp in order 
to overcome the negative resistance characteristic 
of the lamp 

Secondly, the lamp characteristics, namely, the 
rise in voltage, must also be dealt with in any cold 
eathode circuit design 

Fig. 1 illustrates how this voltage rises during 
life in a standard type “HIP” F.L.A. certified lamp. 
It becomes quite obvious, if the proper regulation 
is not built into the transformer or ballast, that 
the current through the lamp will drop as the lamp 
ages, thereby causing undue diminution in light 
output during life. 

By building proper regulation into the ballast it 
is also quite obvious that the wattage in the lamp 
will rise during life. Due to the extremely long life 
and slow depreciation of the 120 ma T-8 cold cath- 
ode lamps in many cases the small extra current 
cost due to this rise in wattage can be overcome by 
the tremendous savings in lamp replacement and 
maintenance costs 

Tt has been found by testing lamps on lag-lead 
ballasts that the lead, or capacity cireuit, held up 
very well in light output during life but in the lag, 
or inductive cireuit, of a ballast of this type the 
eurrent and light output dropped very rapidly as 
the lamp voltage increased. Fig. 2 illustrates the 
loss in lumens due to the increase in the respective 
lamp voltages in the lag and lead cireuits of such a 
ballast. 

Now, it is impractical at present frequencies to 
operate a cold cathode lamp with just capacitance 
because the wave form will be so poor that very 
low efficiencies will be realized; however, if a com- 
National Technical Conference of the 
Iuminating Engineering Sovciety September 14-17 155 New 


York, AvuTHoR Viee President, CELine, Ine St. Charles 
in 
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bination of capacitance and inductance is available, 
such as we have in the lead cireuit of a lead-lag 
ballast, the wave form will be much improved and 
the lumen output will hold up very well as the 
lamp increases in voltage. 

Fig. 3 illustrates a ballest circuit employing 
what is called the constant current principle; 
namely, the use of proper amount of inductance 
and capacitance in the lamp circuit to provide 
constant current through the lamp as the voltage 
of the lamp increases during life. (A single con- 
denser with a center tap is used instead of two 
separate condensers purely for economic reasons. ) 

Another feature of the combination of capaci- 
tance and inductance in the lamp circuit is that 
the transformer or ballast can be designed se that 
with large variations in line voltage the ballast will 
deliver practically constant current to the lamps. 
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Figure 1. Voltage rise during life in standard type HP 
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Figure 2. Lumen output vs lamp voltage in lead and lag 
circuits. 
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Ballast circuit using constant current 
principle. 


Figure 3. (left) 


Current wave form for circuit, 


Figure 3a. (below left) 


Figure 3b. (below) Test on two ballasts. See Fig. 3. 


215 MA NOS CURRENT WATTS LIGHT PRI. WATTS | PRI.CURRENT 
1 39.2 
2 120MA 39.9 8800 204 77 
R.M.S.CURRENT 3 120MA 41.4 LUMENS | WATTS AMPERES 
1 
20MA 4 120MA 4.3 | | 


LINE-118 V-OPEN CKT VOLTS-750V~ BALLAST LOSS-42.2 w 


After meeting the two basie lamp conditions by 
the proper ballast or transformer design, it is 
also important to reduce the wattage loss in the 
whole combination of ballast and lamps. We speak 
of this as a combination because it has been found 
that if the wave form can be improved, not only is 
the wattage loss in the ballast decreased but the 
efficiency of the lamp is increased because when 
the current wave form is improved, the current 
through the lamp ean be reduced still maintaining 
the same light output but reducing the wattage 
losses at the cathode. 

In order to illustrate this fact, it might be best 
to go through some of the evolutionary develop- 
ments that have taken place in cold cathode bal 
lasts during the past three or four years. 

The first ballast to be placed on the market of 


TYPE LP LAMPS—7-9 LONG 


OVERALL L.P.W. = 43 


the capacitance and inductance type, illustrated by 
circuit diagram in Fig. 3, had a current wave form 
as shown in Fig. Sa. 

The electrical readings and lumen outputs of 
four cold cathode type LP 3500K lamps operated 
on two of these ballasts are illustrated in Fig. 8b. 
The approximate lumens per watt in this system, 
including ballast losses, was 43 Ipw. 

In considering the large wattage loss of two of 
these ballasts, it was next decided to design a 4- 
lamp multiple type of ballast with two coils; 2 
lamps operating from each coil and one condenser 
used to ballast each lamp. This circuit is illus- 
trated in Fig. 4. Fig. 4a illustrates the current 
wave form obtained with this type of ballast, and 
ig 4b illustrates the electrical characteristics of 
1 lamps operated on this ballast 


(left) Four-lamp multiple type ballast with 


tvro coils. 


Figure 4. 


(below left) Current wave form for ballast. 


Figure 4a. 


Figure 4b. (below) Test on one ballast. See Fig. 4. 


PEAK CURRENT LAMP LAMP LAMP TOTAL TOTAL 
283 MA NOS. CURRENT watts LIGHT PRI.WATTS | PRI.CURRENT 
1 123 MA 40W 
2 123 MA 37Ww 7600 188 1.67 
LUMENS WATTS AMPERES 
R.M.S- CURRENT 3 122 MA 40w 
120 MA 4 121 MA 40W 
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Figure 5. (right) New four-lamp series mid-point cut-out 
type ballast. 


(below left) Current wave form through the 
lamps with this ballast. 


Figure 5a. 


Figure 5b. (below right) Test on one ballast. See Fig. 5. 


1350-VOLT 


1350-VOLT 
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Lame LAMP TOTAL TOTAL 
CURRENT watts LIGHT PRI.WATTS | PRI.CURRENT 
PEAK CURRENT ! 
178MA 2 107 MA 38.8W 8800 186 1.67 
3 109 MA 33.72w LUMENS | WATTS AMPERES 
R.M.S.CURRENT —— 108 MA 38.9W 
107MA 


It is quite obvious that the lumens per watt 
values, including ballast losses derived from the 
data shown in Fig. 4b, is only 40 lumens per watt 
in spite of the fact that the ballast losses have been 
substantially reduced. 

It is also obvious that the lamps are not operat 
ing efficiently due to the very high peak to rms 
ratio of the current when this ballast is used. 
Actually what happened in this development was 
that the efficiency of the ballast was increased but 
the lumen output of the lamps was reduced, due to 
the bad wave form of the ballast, so it would actu- 
ally be better from an efficiency viewpoint to use 
two of the older type of ballasts as shown in Fig. 3. 

Therefore, the problem confronting us was quite 
obvious: to design a ballast that would meet the 
requirements of constant current through the lamp 
during life, said ballast having low ballast losses, 
and producing good current wave form. Fig. 5 
illustrates the circuit diagram of the new 4-lamp 
series mid-point cut-out type ballast. Fig. 5a illus- 
trates the current wave form through the lamps 
when this ballast is employed. Fig. 5b illustrates 
the electrical characteristics of this ballast. 

Upon examination of the above data, it is obvious 
that the output of the lamps has actually been in- 
creased in lumens per watt and the ballast losses 
reduced very substantially. By making a simple 
computation, one can see that the overall lumens 
per watt, including ballast losses, is actually 47 
lumens per watt, and it is also interesting to note 
that for the same light output we were able to 
reduce the lamp current from 120 to 108 milli- 
amperes. This increase in lamp efficiency that has 
been realized is partly due to this reduction in 
lamp current which reduces wattage losses at the 
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OVERALL L.P.W. = 47 


cathodes thereby increasing the overall lamp effi- 
ciency. The remaining increases in efficiency are 
due to improved wave form and ballast losses. 

It is to be noted that the ballasts used in circuits 
illustrated in Fig. 3 and Fig. 4 have an open cir- 
cuit voltage of 750 volts, and, therefore, are only 
suitable for use with the F.L.A. low pressure (type 
LP) lamps rated at 15,600 hours. 

If the high pressure (type HP) lamps are to be 
used, it is necessary to employ open cireuit volt- 
ages of 835 volts, should the systems as illustrated 
in Fig. 3 and Fig. 4 be used. 

One very important factor in the new mid-point 
cutout circuit development, shown in Fig. 5 is that 
either type LP or type HP lamps can be used; this 
makes possible very substantial reductions in watt- 
age loss with both the LP and HP type lamps. 
(Practical rated life values up to 25,000 hours can 
be economically realized with type HP lamps at 
somewhat lower efficiencies than the 15,000-hour 
LP lamps.) 

Conclusions 


It has been the purpose of this paper to set 
forth the following facts concerning cold cathode 
ballasts. 

(1) Any ballast designed for cathode 
(contrary to hot cathode ballast design) must 
cope with the rise in voltage of the lamp during 
life. The combination of capacitance and induct- 
ance in the circuit will accomplish this effect. 


eold 


(2) It is very important in cold cathode bal- 
last design that the current wave form through 
the lamps be given the utmost attention; the 
reason for this is that if the wave form is im- 
proved more light from the lamp can be realized, 
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the current through the lamp can generally be 
reduced, which in turn will reduce the losses in 
the ballast, increasing the ballast efficiency and 
also decrease the losses in the lamp cathodes, 
thereby further increasing the lamp efficiency. 

3) Four-lamp ballasts, or even 6-lamp ballasts 
should be used wherever possible, because while the 
units become large in size they are not too cumber 
some for manufacturing purposes and ballast cost 
can be reduced along with ballast losses. 

(4) The new mid-point cutout circuit not only 
provides much improved wave form, thus increas- 
ing ballast efficiencies and lamp efficiencies, but 
also with the same bailast permits the use of type 
HP lamps inereasing lamp life to 25,000 hours 
along with increases in lamp and ballast efficien- 
cies. 

DISCUSSION 

A. C. Barr*: Technical papers on cold cathode lamp design 
and operating equipment are always weleome. This paper 
is particularly interesting, for its study of the economies of 
4 lamp ballasts is presented at a time when this ballast 
type is finding increasing use for the operation of both lamp 
types hot and cold cathode. However, the paper does 
raise several questions in the minds of lamp and ballast 
engineers, Any additional information the author can give 
on these points will be appreciated. 

Perhaps the principal question eoncerns the overall effi 
ciency of these systems in view of the rising-voltage charae 
teristics of the cold cathode lamps. While it is true that 
light output ean be maintained in spite of the rising voltage 
if constant current ballasts are used, it is also true that 
when this is done, lamp wattage steadily rises during life. 
As a result the designer must choose between better mainte 
nance of light output during life (by the use of constant 
current ballasts), and constant wattage throughout life (by 
the use of lag cireuit ballasting). In either ease system 
efficiency will steadily drop during life; and at the same 
rate. Fig. 2 shows the effect of rising voltage on light out 
put for the two circuits. It wou'd also be useful to publish 
a similar curve showing the change in lamp wattage under 
the same conditions. 

There is apparently a rather wide discrepaney between 
the rising voltage curve shown in this paper (Fig. 1) and an 
earlier published work.! Reuter shows a 12 per cent rise for 
HP lamps at 8000 hours while Fig. 1 shows 7 per cent for 
the same period. Can the author offer an explanation for 
this difference in test results on apparently similar lamps? 
Further, the Reuter paper shows a 25 per cent rise in volt 
age for the more efficient LP type of cold cathode lamp. 
Does the author’s experience bear out this difference, and 
ean he advise us on the relative use of the two eold cathode 
lamp types? 

The paper indicates that the differences in overall effi 
ciency between the ballasts shown in Figs. 4 and 5 are due 
entirely to the change in circuiting there is no indication 
that there may be differences in ballast design and manu 
facturing techniques that could account for a large part 
of the difference. Can the author tell us whether each design 
is the best of its type? Would it not be possible, by re 
design of the components of the ballast shown in Fig. 4, to 
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increase its efficiency to some point far more comparable 
with that given for the Fig. 5 ballast? Study of the wave 
shapes delivered suggests that something could be done 
along this line. 

Finally, it is surprising to read that no additional start 
ing voltage is required for HP lamps when two are operated 
in series. All our tests indicate that the starting voltage 
requirements for two lamps in series is only about 10 per 
eent less than the sum of their individual starting voltages. 


R. C. Hunvveren*: Mr. Barr raises the question relative 
to voltage rise in the lamps during life. It must be remem 
bered that the tests made by F. W. Reuter, Jr. were made 
some time ago, and that improvements in cold eathode emis 
sion materials have been made since that time. In fact, 
considerable improvements have been made since the time 
of the writing of this paper so that the voltage rise in the 
lamps is even slower than shown in Fig. 1. These improve 
ments are prevalent in both the LP and HP type lamps. 
The rise, of course, will still be slower in the type HP 
lamps. 

Mr. Barr also asks whether the overall efficiency between 
the ballasts shown in Figs. 4 and 5 may not be largely due 
to ballast designs and manufacturing techniques. The writer 
feels, however, that while it is true that a certain amount 
of inerease in efficiency can be realized in the ballast by the 
choice of the correet component parts, nevertheless the 
great difference in the overall efficiency between circuits #4 
and #5 is due mainly to the circuiting and not the choice 
of the correct component parts. 

We have found, for instance, that if the required starting 
voltage of a lamp can be brought closer to the operating 
voltage, that the wave form ean be improved. 

We have also found that if the secondaries of trans 
formers are independent from the primaries, in that an 
auto-type transformer is not used, that the wave form can 
be further improved. 

We have further discovered that the wave form is made 
poorer by paralleling two lamps with condensers such as 
shown in Fig. 4. The writer feels, therefore, that it is 
largely the circuiting that has improved the wave form and 
rendered overall efficiencies. 

Mr. Barr also states that it is surprising to read that no 
additional starting voltage is required for type HP lamp 
with this new ballast. In answer to the question, I might 
state that this ballast was made to operate either type HP 
or LP lamps and that it might be entirely possible that a 
small reduction in open voltage could be effeeted if type 
LP lamps were to be ased only. However, it would not be 
of the same magnitude that, I believe, Mr. Barr has in 
mind. One of the main reasons when lamps are connected 
individually or in parallel on a ballast having an open 
eireuit of the usual 750 volts, that an increase of this 
voltage is required for the type HP lamp, is that there must 
be enough excess voltage to satisfactorily start green 
lamps at high humidity conditions. It has been known for 
some time that with increased voltages the humidity has less 
effect upon the starting of the lamps. Therefore, when we 
connect two lamps in series on 1350 volts, such as shown in 
Fig. 5, the retarding of starting due to high humidity 
diminishes to a point where even 6mm lamps can be satis 


factorily started. 


1. Reuter, F. W., Jr Performance Comparisons of Hot and 
Cold Cathode Fluorescent Lamps ILLUMINATING ENGINERRING 
Vol. XLV No. 6, p. 363 (Jane 1950 
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Light Your House 
To Say 


Merry Christmas 


Cut out a huge candy cane, suspend it from the roof and Mins Falisbender, Director of Resi 
den igh Teostinghouse eotric orp oomfiels 
sprinkle it with Christmas lights. — 


A window covered from floor to ceiling with midnight 
bine foil makes a striking display. Santa and his rein- 
deer ride through a star-studded sky made by poking 
Christmas tree lights through the foil into silver star 
reflectors. “Ange! hair" and greens form a landscape. 


This delicate window Christmas tree below is formed of Red-sheathed tubes with lighted flame cut-outs form 


tinsel strings suspended inside the window, trimmed with graceful candles to decorate a house, as shown below. 
tree ornaments. Graduated candles at base of the tree Projector flood or spot lamps, concealed near stairs, add 

. and outdoor strings of lights .round the window complete sparkle and pine and holly trimmings put on the finishing 
the picture. touches. 
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Lamps and Ballasts 


Introduction 


The fluorescent lamp is a gas discharge device ; 
that is, it has a negative volt-ampere characteristic, 
Therefore, auxiliary equipment, (ballast) must be 
used with these lamps for their satisfactory opera- 
tion. The ballast must be designed to impart to the 
system: (a) the necessary voltage for reliable 
starting of the lamp, or lamps, and (b) the proper 
ballasting to operate the system at the desired cur- 
rent. This design is complicated by the lack of 
correlation between the starting and operating 
characteristics of the lamps. During the starting 
the voltage is the independent variable and the 
current is the dependent variable while the reverse 
is true after a full are has been established. These 
two parts must be matched electrically within the 
ballast to provide its proper performance. 

The voltage necessary to initiate an are in a 
given lamp varies over wide limits depending on 
the condition of the cathode, particularly its tem- 
perature, when this voltage is applied. This situa 
tion is well recognized and provided for in the 
various types of ballasts now available. These are: 


1. Ballasts in which a sufficiently high potential is pro 
vided to start the lamps with cold filaments. The 
instant start ballast is of this type. 

2. Ballasts in which only sufficient potential is supplied 
to insure starting with hot filaments, coupled with an 
induetive voltage surge at the moment the voltage is 
applied to the lamp. This is illustrated by the “pre 
heat ballast” which, in conjunction with starter, 
allows eurrent to flow through and heat up the fila 
ments for a short period. When the starter opens the 
ballast voltage is impressed across the lamp and its 
opening imparts the inductive kick which helps insure 
the establishment of the are in the lamp. 

3. Ballasts in which a potential slightly in exeess of that 
needed for ballasting is provided for starting. Satis 
factory starting with a potential this low is obtained 
hy continuous heating of the filaments by separate 
transformer windings to a temperature for good emis 
sivity. This is illustrated by the “rapid-start ballast” 


which has been deseribed recently.) 


In view of the present interest in the last method 
of starting and operating lamps, this paper will be 


largely confined to a discussion of the effeet of 
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Electrical Characteristics of 


By W. CALVIN GUNGLE 


filament emissivity on lamp characteristic curves 
particularly at low currents. 


Lamp Characteristics 


As implied in the introduction, a ballast must 
furnish an output potential at low currents (cur- 


rent below are operation) in excess of that needed 


for lamp operation. This potential should decrease 
with increasing current in such a fashion that it 
equals the voltage drop across the lamp or lamps at 
the desired operating current. Operation such as 
this defines a point of stable equilibrium for the 
system. 

The graphical representation of the voltage-cur- 
rent relationship of a ballast is known as the ballast 
load line. A typical curve of this type is shown in 
Fig. 1. This is for a typical rapid start ballast de- 
signed to operate two 40-watt lamps in series. 

In this same figure is shown the characteristic 
curve (i.e. relationship between lamp volts and 
current) for two 40-watt lamps in series with all 
four filaments heated to a good emitting tempera- 
ture. This curve intersects the ballast load line at 


Me 


Figure 1. Electrical characteristic curve for two lamps in 
series and rapid start ballast. 
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approximately 425 ma (not shown on chart) and 
that point of intersection establishes the operating 
current of the system. 

The characteristic curve of the lamps in Fig. 1 
was determined with the circuit shown in Fig. 2. 
This is essentially the type of cireuit used in rapid 
start ballasts except that separate transformers are 
used to heat the filaments. By means of this modi- 
fication, the voltage applied through the ballasting 
across the lamps can be varied without affecting the 
heating of the filaments. In this experiment, the 
filaments were continuously heated with the cur- 
rent determined previously to give satisfactory 
starting. The iamp characteristic curve in Fig. 1 
is the resultant relationship between current and 
voltage across ihe lamps. 

Notice in this figure that the current through 
the lamps increases along a smooth curve. Since 
the light output is a function of the current, a con- 
tinuous increase in emitted light from the lamps 
will result during this establishment of the are in 
the lamps. This gives a lucid picture of the smooth 
type of starting of fluorescent lamps obtained with 
this system 

When one, or more, filaments in this system are 
not properly heated, the lamp characteristic curve 
will be raised along the voltage axis in the low eur- 
rent, or glow, region of the curve. For example, 
the characteristic curve of the lamps with one of 
the filaments left cold is shown in Fig. 3. The bal- 
last load line and characteristic curve of Fig. 1 are 
repeated here for comparison purposes, 

As shown in the figure, a higher voltage is neces- 
sary across the lamps to draw the glow currents 
below approximately 60 ma. A current of approxi- 
mately this value, however, is apparently sufficient 


Figure 2. Circuit for measur- 
ing electrical characteristics 
of two lamps in series. 


to bring the temperature of the cold filament up to 
proper emission. When this occurs, the potential 
across the lamps drops to a value approximately 
the same as given by the other characteristic curve 
in this figure and at currents above this value the 
two curves are identical. 

In Fig. 3, it will be noticed that the characteris- 
tic curve of the lamp just discussed intersects the 
ballast load line at approximately 32 ma. As dis- 
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Figure 3. Effect of unheated filament on characteristic 
curve. 
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Figure 4. Effect of unheated filaments on characteristic 
curve. 


cussed above, such an intersection defines a point 
of stable operation. Therefore, such lamps with one 
cold cathode when operated on this type of ballast 
whose load line is shown, will operate at 32 ma, 
maintained at that point by the potential barrier 
indicated by the difference between the peak on the 
characteristic curve and the ballast load line. In 
this case a surge of approximately 35 volts will be 
required to carry the lamps up over the hump and 
into the full are. 

In Fig. 4, the characteristic curves of the lamps 
with all possible combinations of heated and cold 
filaments are shown. 
found that the curves were determined solely by 
the number of filaments heated and not which fila- 
ments were heated. 


In these experiments it was 


As can be seen, as the number of cold filaments 
increases, the voltage necessary to bring the current 
up to the value at which bombardment raises the 
temperature to that for proper emission also in- 
creases. It is interesting to note the number of 
They 


are apparently dependent on the number of cold 


transitions which appear in these curves. 


filaments, ¢.¢., with no cold filaments, no transition ; 
one cold cathode, one transition; two cold cathodes, 
two transitions, ete. Although the curve with all 
four cathodes cold shows only two distinet transi- 
tions, in taking the experimental data four transi- 
tions were actually noticed. These results would 


NOVEMBER 1955 


be expected since no two cathodes are identical as 
far as emission properties are concerned. Thus, the 
bombardment current which will bring the filament 
up to proper emitting temperature will be different 
for each. 

The poor emitting properties of cold cathodes 
can be illustrated by oscilloscope traces of the cur- 
rent wave forms in a single lamp as shown in Fig. 
» In the half eycle in which the heated filament 
is the cathode the lamp is conducting, during the 
half cyele when the cold filament is the cathode, it 
is not. If the voltage across the lamp with the cold 


filament is increased, a sudden transition can be 
noticed when, the unheated filament begins to emit 


properly and the wave assumes a shape similar to 
that shown for both filaments heated. 

The characteristic curves discussed here are only 
for the extreme cases which would be obtained if 
one or more of the filament circuits of a fixture 
were open-circuited, With partial heating of the 
filaments such as might be obtained with poor con- 
tacts in these circuits, intermediate characteristic 
curves would be obtained. However, these curves 
in conjunction with the ballast load line illustrate 
very clearly why poor starting can be encountered 
in rapid start installations. These experiments were 
performed with warm and well-aged lamps. With 
cold and unaged lamps, the voltages would be some- 


what higher. 
Effect of Contact Resistance 


The effect of improperly heated cathodes can be 
further illustrated by the increase in starting volt- 
age for two lamps in series as a function of resist- 
ance added to the heating cireuit. In these experi- 


ments, the same circuit shown in Fig. 2 was used 
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Figure 5. Current wave forms of a lamp at 50 ma. 
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Figure 6. Effect of resistance 
in a filament circuit on start- 
ing. 


Curve A. Lamp No. 1 
Curve B. Lamp No. 2 


Curve C. One filament each of 
Lamp No. 1 and 
Lamp No. 2 
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with resistances placed in one of the filament heat 
ing cireuits, and the voltage required to start the 
lamps determined. The inerease in starting voltage 
as a funetion of the added resistance is shown in 
Fiy. 6. 

These curves have a hyperbolic shape up to about 
7 olimis added resistance. Above this value of re 
sistance the eurves flatten out and approach the 
value for infinite resistance (open circuit) asymp 
totically. As would be expected, the effect of resist 
anee added to two filament cireuits simultaneously 
is considerably greater than when added to only 
one. 

bv reversing the resistance seale of Fig. 6, curves 
as shown in Fig. 7 are obtained. These curves are 
similar in shape to those of starting voltage as a 
funetion of filament voltage which have been pub 
lished previously.’ This illustrates that the effect 


of resistance added to the filament heating cireuits 


is to decrease the voltage applied to the filament 
thereby decreasing its temperature and thermionic 
emission. 

These curves indicate that any resistance in the 
filament heating circuits will introduce difficulties 
in startability of rapid start fixtures. Contact re- 
sistances between lamp pins and holders of a mag- 
nitude to cause such difficulties can be found in the 
field, especially in the presence of corrosive atmos- 
pheres. For example, some lamp holders with brass 
contacts were placed in a humidity chamber at 95 
per cent relative humidity. After seven weeks in 
this atmosphere, the resistance between a lamp pin 
and the contacts was measured and found, in some 
cases, to be above 10 ohms. It has been our experi- 
ence that a fixture with such a pin-to-contact re- 
sistance would not start properly. Work is being 
carried out in our laboratory at the present time 
with non-corrosive type contacts to mitigate this 
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Figure 7. Effect of filement 
heating current on starting 
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Curve A. Lamp No. 1 
Curve B. Lamp No. 2 


Curve C. One filament each of 
Lamp No. 1 and 
Lamp No. 2 
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situation where corrosive atmospheres are encoun- 
tered in particular installations. 


Conclusions 


The electrical characteristic curve of a fluores- 
cent lamp, or lamps, is a guidepost for the design 
of a ballast to be used therewith. Such curves are 
also useful in analyzing difficulties which may be 
encountered and can help to establish the limits of 
adverse conditions which can be tolerated. 
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DISCUSSION 
A. W. Wereks*: I want to compliment Mr. Gungle on his 
clear, concise presentation of information about the eharae 
teristies of the rapid start lamp and its adjuncts. His paper 
is the result of much constructive work and points up some 
of the factors which must be further explored. 

May I suggest that the word “watts” be substituted for 
“current” in the sentence “Since light output is a funetion 
of the current...” 

The effect of contact resistance is well presented and this 
source of trouble should be eliminated as rapidly as possible 
for there are many lamps and sockets in service which are 
potential trouble makers. 

I presume all of Mr. Gungle’s measurements were made 


with « starting aid strip. 


R.N. THayven* 
starting difficulty likely to occur in 40w F series rapid 


The main thesis of this paper is the lamp 


start circuits if some or all of the lamp cathodes are un 
heated or inadequately heated. It is a more thorough and 
detailed coverage than the brief discussion of this same 
point last vear on the Lemmers Brooks paper, whieh is listed 
as reference. There ean be no dispute with the main thesis. 
Supplementary cathode heat is essential to realize the ad 
vantages of rapid start operation, and its omission or sub 
stantial reduction is bound to affect lamp performance 
adversely 
The important question suggested by this paper is how 
frequently customer service conditions may produce cireuit 
resistances leading to the starting difficulties shown toth 
our laboratory tests and customer experience to date indi 
eate that such troubles are not cneountered in normal usage 
In our laboratory checks, we turned lamp bases into 
sockets as they would be in normal use, and submitted 30 
such combinations to these tests, with the resistance results 
shown: 
1. Controls. Held in cabinet. Ave. R, 21 ohm: max 


R, AS ohm. 


*Champion Lamp Works, Lynn, Mass 
**Lamp velopment Laboratory Lamp Division, General Electri 
Co., Cleveland, Ohio 
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2. brs. at 100 per cent relative humidity and 
Ave. R, 


3. 44 hrs. in closed container over aqua regia. Ave. 


33 ohm; max. 1.08 ohms. 


3 ohm; max. .06 ohm. 

4. Salt spray directly on base socket combinations, 16 
hrs. on S hrs. off for 64 hrs. at 95°R. Ave. BR of 21 
samples, .24 ohm. Nine showed open-eireuit under this 
abnormal condition, in which the parts were enerusted 
with a salt deposit. As seon as the lamp base was 
turned slightly, normal contact resistanee was re estab 
lished. 


Fig. 6 of the paper shows that all R values found have 
negligible effects on starting volts. 

In field experience, over half a million 40 watt rapid start 
lamps are now in service, with excellent results. From these, 
only 18 complaints have come to us. Most of these have 
been attributable to improper wiring, defective ballasts, 
improper lampholder spacing, or other causes which would 
have resulted in unsatisfactory performance of any type of 
fluorescent lamp. None was definitely attributable to high 
contact resistance 

For those rare lighting installations in whieh exposure to 
corrosive or high humidity atmospheres is continuous, fur 
ther tests and use may be in order to determine the aecept 
ability of the rapid start system. 

One or two further comments deserve mention. Ino lag 

ballast cireuits of whatever type, one cathode often “tires” 
or “hot spots” several eyeles before the other, This is’ the 
ease in Fig. 5, and is harmless unless it persists. The transi 
tions, shown in Figs. 3 & 4, which occur as the eathodes 
reach operating temperature or “hot spot” are well known, 
and are the same transitions often encountered in. starting 
F lamps on all types of cireuits, 
R. F. TowNsenp The data and curves published in’ this 
paper serve to show that there is a possibility of starting 
difficulty with rapid start lamps under adverse operating 
conditions of unheated or partially heated eathodes. In 
aetual service to date, our examination of many Rapid Start 
field installations under various operating conditions las 
not shown any starting difficulty resulting from these 
Causes, 

The possibility of a complete unheated cathode will sel 
dom be eneountered. The causes of completely unheated 
eathodes in a Rapid Start installation, such as a defective 
ballast, broken lamp filaments, faulty connections, mecorrect 
Wiring, ete., ean also happen in a preheat type installation 
and our experience with preheat installations over these 
many years has shown no user hardships resulting from 
such conditions. 

Hlowever, starting difficulty mn rapid start installations as 
a result of partially heated eleetrodes caused by abnormally 
high contact resistanee between the lamp the 
socket might be encountered. This diffieulty is peculiar to 
rapid start lamps but is only one of many which apply to 
all types of fluorescent lamps and which have been overcame 
by industry aetion 

It is desirable that the information this paper 
brought to the attention of the lighting industry as it is 
the responsibility of lamp, ballast, socket and fixture manu 
facturers to anticipate potential difficulty and eorreet for it 
in their product design. 

In our lamp design and manufaeture, we are determined 


to do what we can to make the rapid start system a success 


Commercial Department Westinghouse Lamp Divi 
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Our lamps pass such rigorous starting tests that we believe 
we have con pens ited for such contingencies as contact re 
sistance. We are sure that others in the lamps and lighting 


industry will do their part too 


W. Canyvin Guscue*: The main purpose of this presenta 
tion has been to further establish the important relationship 
which exists between lamp characteristics and the ballast 


lowed lime Brief! the situation may be st ited as follows 


At no time may the characteristic curve of a lamp or 
lamps exeeed the load line of the ballast used therewith 
until full operating current has been reached for proper 


operation of the system. This statement holds regard 


less of the starting method involved 


The type of study presented coneerning the electrical 
characteristic curves of lamps and ballasts is applicable to 
all sizes and types. For those of other sizes than the 40 
watt, the absolute values of the parameters will be different 
but the resulting curves will exhibit shapes similar to the 
ones presented 

The phrase, “since light output is a funetion of the eur 
rent” is more applicable than the way suggested by Mr. 
Weeks in view of the fact that a curve of the voltage as a 
function of the current is shown and a diseussion of it is 


being made 


* Author 


All the data presented were obtained with the use of a 
starting aid strip 

The contact resistance data presented by Mr. Thayer 
involved very short testing times of less than four days. 
This does not appear to be adequate to give reliable indica- 
tions. Our tests were run for seven weeks but even this 
length of time is insignificant in comparison to the five or 
more years during which any installation should furnish 
reliable operation. 

I agree with Mr. Thayer that in installations in which 
exposure to corrosive or high humidity atmospheres is con- 
tinuous, further tests and use may be in order to determine 
the aceeptability of the rapid start system. 

In Fig. 5, the situation shown in which one filament was 
left unheated is a stable condition and will persist. It is 
not a transient condition as suggested by Mr. Thayer. 

The transitions in the curves of Figs. 3 and 4 result 
from hot spot formation when adequate external heating is 
not supplied. With a properly operating rapid start instal 
lation these transitions are not encountered as pointed out 
in the discussion of the characteristic curve shown in Fig. 1 
of this paper. 

As Mr. Townsend points out, the rapid start method of 
starting and operating lamps offers many advantages. As a 
result we are all concerned with doing everything possible 
to make it work satisfactorily. This paper has been intended 
as a constructive criticism of the system and as an aid in a 


better understanding of it. 


W. H. Biaatanrz’: My colleagues and IT have been using 
one of the meters discussed in this paper for about two 
months. We have found it to be an exeellent piece of equip 
ment 

At the LE.S. National Technical Conference in 1952, in 
Chieago, we deseribed a physieal brightness meter which 
was designed to integrate the brightness of a_ relatively 
larger area than is the Spectra Spot Brightness Meter and 
it has proven quite satisfactory. It would not, however, be 
a substitute in most eases for the meter deseribed by Mr. 
Freund 

We have found that the Speetra Spot Brightness Meter 
we use is very stable and after a few minutes warmup 
period displays negligible drift over a period of at least one 
hour. I have not had time to calibrate the instrument 
against fundamental standards, but I have no reason to 
question its calibration 

The only suggestions that T have to offer for its improve 
ment ore 

(1) More divisions on the seale of the micro ammeter 
especially at the upper end of the seale, 

(2) A less sensitive zeroing adjustment. 

In my opinion the meter is a quite weleome addition to 
the working tools available to the iluminating engineer and 
to the researcher desiring to measure brightness. It is par 


ticularly convenient to be able to connect the meter to a 


continuous recorder 


*Product Development Physicist Pittsburgh Corning Corp Port 
Allegany, P's 
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Design Characteristics of a Photo-Electric Brightness Meter 
Discussion and Rebuttal of paper by KARL FREUND 
(Published October 1953 ILLUMINATING ENGINEERING, p. 524) 


Since one often has available a number of micro ammeters 
I should like to ask the author to tell us the desirable range 
in micro amperes and the desirable resistance for an exter- 
nal meter which one might like to ealibrate to the instru- 


ment, 


Kari Freunp*: With regard to the suggestions offered by 
Mr. Billhartz on more divisions on the seale of the Spectra 
Spot Brightness Meter and a less sensitive zeroing adjust- 
ment: 

(1) The micro ammeter used in the meter has a _ log- 
arithmie type response which means that the per cent read 
ability is approximately the same over the entire range. 
Ilowever, if greater readability in the upper end of the 
seale is desired, the larger linear external meter should be 
used. 

(2) A less sensitive zeroing adjustment is being incor- 
porated in all the meters being produced now, although it is 
necessary to have a fairly 'arge range in the zero adjust- 
ment in order to compensate for the shift in zero position 
due to temperature changes and the age of the batteries. 

As to the sensitivity required for external microam- 
meters, this will vary somewhat from meter to meter. Ree- 
ords are kept at Photo Research so that the external meter 
ean be furnished for any instrument to read directly in 
footlamberts. A meter with a sensitivity of 150 microamps 
and a resistance around 1500 ohms could be used to obtain 


the relative readings. 


*Author, Photo Research Corp., Burbank, Calif 
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INSTALLATION AT ART MUSEUM OF NEW BRITAIN INSTITUTE, STANLEY WING, NEW BRITAIN, 
CONNECTICUT. 


Lighting an Art Museum 


LIGHTING OBJECTIVE: To provide inexpensively (1) suitable vertical perimeter lighting for oil 


paintings and (2) lighting for occasional displays on tables in the center of the room. 


GENERAL INFORMATION: This 32 x 60 x 12-foot gallery (with 45-degree corners) is decorated as 
follows: 
ceiling oyster white 
acoustical plaster Woe RE 
walls heige fabrie o RF 
floor light green cork carpet 3% RF 


INSTALLATION: Thirty fluorescent luminaires (Light Control F74) are mounted on the ceiling in 
a rectangular pattern, with four special 45-degree mitred units for the corners. The standard 
luminaire, shown in Fig. 3, was specially equipped with a center baffle and contains four 40-watt 
standard warm white lamps; the corner units each contain two 20-watt lamps on the room side 
with two 30-watt lamps on the wall side. The two lamps on the wall side can be used alone to 
illuminate the oil paintings, with no light source visible to the observer. Clear Pluralite glass 
was used on the wall side of the units to give a maximum of light on the pictures, and Pluralite 
ground glass on the room side to reduce brightness. The lamps directed toward the center of the 
room are used only for occasional displays in the middle of the room. 

The average vertical illumination on the paintings with the outer row of lights only is 20 
footeandles maintained in service and 32 footcandles with all lamps on. The average horizontal 
Humination is 5 and 22 footeandles under the same conditions 
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naires with all 
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CEILING 
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Bricghtnesses are as follows 


Footlamberts 
All lights on Outside row of lights only 


luminaires 


viewed from eenter of room 140] 


ceiling molding 16 12.4 
34.7 


upper wall 36 


bet ween pietures 0 18.7 


lower wall 24 115 


floor 


The museum board of directors was so pleased with this installation that many of the 


galleries in the older part of the building were relighted in a similar manner. 


Lighting designed by Harold Young, Litecontrol Corp., Watertown, Mass.; Architects: 
Delbert K. and John Perry, New Britain; Electrical contractor: Peterson Elec- 
tric Co., New Britain. 


Lighting data submitted by C. W. McCormick, Connecticut Light and Power Co.., 
Waterbury, Conn. and Harold Young, Litecontrol Corp., Watertown, Mass. as 
an illustration of good lighting practice and to aid in the design of similar 

installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Efficiency and Appearance Factors 
In Luminous Panels 


HE NATURE of the task suggested three 
main steps in the procedure. First, a stand 
ard for judging appearance of luminous 
panels was obtained in terms of brightness con 
trast. Second, data on brightness values and 
brightness distribution 


These data were converted 


were obtained for each 
Variation in design. 
into terms of efficiency and brightness differences. 
Third, the results in step two were interpreted 
using the standard obtained in step one. 


Equipment Used 


A box, 
36 x 49 x 42 inches was constructed, open on front 


The equipment used 1s shown in Fig. 1. 


and back and equipped with two movable backs. 
One back consisted of 192 medium serew sockets on 
three-inch centers. The other back consisted of 12 
pairs of medium bipin fluorescent lampholders 
with three-inch spacings. All surfaces were painted 
a flat white of 80 per cent reflectance. Lamps were 
seasoned and read for lumens. Four corrugated 
acrylic plastic panels varying in thickness from 
one to three-sixteenths of an inch and having trans 
mittances of 50, 60, 70, and 80 per cent were used 


as diffusers on the front of the box. 


\ paper presented at the National Technical Conference of the 
liluminating Engineering Society, September 14-17, 1953 New 
York, N. Aurnor: Commerris! Engineering Dept., Westing 
house Lamp Division, Bloomfield, N. J 


Fig. 1.—-View of test equipment: the 

variable depth box, two types of mov- 

able backs, stacks of diffusers, and 
measuring instrument. 
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By M. E. HASKINS, JR. 


The purpose of this paper is to provide light- 
ing designers with new data showing the 
effect on efficiency and appearance of lumi- 
nous elements when varying the spacing 
relationships of fluorescent lamps and the 
transmittance of diffusing corrugated plastic. 


Readings in Part | were made with a Luekiesh- 
Taylor brightness meter. Those in Part IL were 
taken with a color-and-cosine-corrected Mode] 603 
Weston footcandle meter equipped with a specially 
made cover having a three-quarter by three and 
one-half inch slit as shown in Fig. 2. The combina 
tion was calibrated so that footlamberts could. be 
obtained by multiplying actual readings taken on 
the panel surface by 16.75. 

For convenience, the following names and sym 
bols will be defined : 

Lamp Height (4)-— The distance from the cen 
ter plane of the plastie diffuser to the axis of the 
fluorescent lamps. 

Lamp Spacing (S)—- The distance between the 
lamp axes of adjacent rows of equally spaced fluo 
rescent lamps. 

Efficienes The ratio of transmitted flux to 
lamp flux. Transmitted flux was calculated by 
multiplying the average brightness of the diffuser 
in footlamberts by its area in square feet 
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Close up of footcandle meter showing slit attach 
ment used in test. 


Fig. 2. 


The difference be 


Brightness Difference (AB) 
tween maximum and minimum adjacent brightness 


} 


meter was moved continually over the surface of 


The readings were obtained as the 


the diffuser from the maximum deflection through 
the minimum on either side. Maximum readings 
were usually opposite lamps and minimum between 
lamps 
Cavity The volume enclosed by the four sides, 


back and front 


Part I — Evaluation of Appearance 


The first step was to provide a physical scale by 
Which to evaluate the appearance of luminous 
panels, The assumption was made that apparent 
uniformity was the most desirable goal. 

Since the published data':*" presently available 
were not directly applicable to this work, a simple 
test was undertaken to arrive at a relationship be- 
tween brightness level and maximum non-objec 
tionable contrast. It consisted of two parts, one 
using incandescent lamps and the other using fluo- 
rescent lamps. Ten observers were enlisted and 
directed to judge the point at which the contrast 
appeared to be objectionable. The cavity depth 
was varied until the point of objectionable contrast 
(for each observer) was reached. The average 
brightness on the panel was varied from 10 to 1000 
footlamberts by varying the cavity depth, lamp 
spacing, and lamps. The brightness difference be 
tween adjacent maximum and minimum values at 


the objectionable recorded. The 


threshold Was 


E ficiency and Appearance in Luminous Panels 


plotted points obtained produced a line of such 
very slight curvature, that it was more useful to 
show it as a straight line. The spread between 
points, however, suggested that two other lines be 
drawn as shown on Fig. 3. These three lines ere- 


D. When the 


brightness difference between adjacent maximum 


ated four areas or zones A, B, ¢ 


and minimum values falls in area A, the brightness 
pattern was found to be satisfactory to all ob- 
servers. Area B includes the brightness differences 
that most observers considered satisfactory but a 
Area 
those brightness differences objectionable to most 


few considered objectionable. includes 


but not all observers. Brightness differences fall- 
ing in area D were considered objectionable by all 
Buu 
by the three lines in Fig. 3, is 0.225 for the lowest, 
0.25 for the center one, and 0.275 for the top one. 


observers. The contrast represented 


Ratios of for these contrasts are respectively 


1.254, 1.287, and 1.32. These figures check closely 
with the figure of 1.3 given by Potter and Meaker* 
but not as well with those reported by the Osram 
Company* which gave values from 1.5 to 2. They 
are still further from the values of 2.92 and 3.4 
reported by Lyon® as being satisfactory. Perhaps 
the explanation for this variation is that the higher 
figures were obtained by the ratio of highest to 
lowest brightness while the lower figures were 
ratios of highest to lowest adjacent brightness. 


Part II — Brightness and Efficiency 

The second step was to obtain average brightness 
and maximum and minimum adjacent brightness 
values for six variations of lamp height, five differ- 
ent lamp spacings, and four transmittances using 
*Although this ratio is not the true definition of contrast, it was 


found more useful in comparing the results to use average instead 
of maximum brightness 
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2 

o Oo 2 400 600 B00 000 

AVERAGE BRIGHTNESS — FOOTLAMBERTS 

Fig. 3.--Objectionable brightness differences at various 


average brightness. The test points gave the center line 
and fell between the two outside lines. 
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T-12 fluorescent lamps giving approximately 450 
lumens per foot. 


Table I condenses the important results, and 
Figs. 4, 5, and 6 show the effects of these variations 


R CENT 


on efficieney and brightness differences. An analy- 


sis of the curves shows the following: 


(1) As the ratio S/h increases, the lamp spacing for peak 


efficiency increases from approximately six inches at 


— 80%, 


EFFICIENCY 


a ratio of one, to approximately 15 inches at a ratio 
of two and the maximum continues over a larger 


range, — 
The effect of transmittance on efficiency becomes LAMP SPACING (S)-INCHE S 
negligible for larger dimensions. RATIOS 
Test setups with diffusers of lower transmittance Fig. 5.—Efficiencies when lamp spacing is 1.5 times lamp 
reach peak efficiency at greater lamp spacings than height. 

those of higher transmittance. 


@ 


Y-PER CENT 


ENCY-PER CENT 


TRANSMIT TANCE 
— 60 % 
--- 70% 
60% 
50% 


TRANSMIT TANCE 


3 


EFFICIEN 


EFFIC 


LAMP SPACING (S)-INCHES LAMP SPACING (S)-INCHES 
RATIO RATIOSM= 2 


Fig. 4.—-Efficiencies when lamp spacing equals lamp Fig. 6.— Efficiencies when lamp spacing is twice lamp 
height. height. 


TABLE I.—Efficiency, Average Brightness, Contrast, and Acceptability Zone Values for Various Lamp Height, Lamp 
Spacing, and Transmission Combinations. 


Transmission Efficiency b Contrast Zone | B avg. Contrast Zone 
% % in. in. % Ft-L (Fig. 1) 


1008 
1150 
1197 
122 
588 
62 
637 
685 
426 
438 
440 
454 
334 
446 
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VS 
20] -— 60% 
50% 
(2) 
(3 
100 — = 
| 
| | | | 
| 
| | 
80%. 
--- 70% 
jeg 
in. in. 
4.5 3 50 62.5 1139 215 A | y 3 50 60.35 .222 A ee 
60 67.5 1231 243 B 60 63.2 224 A oe 
70 72.1 1341 | 70 65.6 219 A 
80 73.8 1347 278 D 80 67.2 228 B 
45 50 66.2 800 .263 Cc 6 50 644 211 A a 
60 70 859 284 dD 60 68.4 270 S 
70 74.8 909 813 D 70 69.9 264 c Fad 
80 78.8 959 D 80 75.1 279 D 
6 50 69.4 630 272 Cc 9 50 70.3 188 A ete es 
60 73.6 672 297 D 60 72.3 285 D eer 
70 77.7 707 327 D 70 72.4 206 D oe 
9 50 75.2 4°7 250 D 13.5 50 73.2 246 B 
60 80.3 458 295 60 76.2 
70 80.9 492 342 D 70 76.7 349 336 
80 a3 505 $72 80 80 366 369 
6 38 50 63.6 1160 193 A 12 «18 50 70 214 B13 D 
60 68.2 1242 202 A 60 73 223 385 D ; ee: 
70 69.3 1263 239 B 70 74 225 436 D ‘ 
8U 747 1363 235 B 77.9 236 I) 
6 50 Ju 634 232 B 18 6 50 55.2 505 213 A fa 
60 744 677 275 Cc 60 61.3 560 221 A 
70 76.8 698 288 D 70 619 565 207 A com 
80 781 711 305 D 67.1 612 226 B 
9 50 72.8 442 290 dD 9 0 94 61 167 A Cathe 
60 78.1 474 2e1 D 60 61 170 176 A 
70 80.5 455 283 D 70 62.7 250 
80 81.4 494 291 D 62.7 102 
7.56 15 50 76 347 100 D 18 50 602 182 192 A air ty 
60 79.5 362 329 D 60 60.5 154 299 D yi 
70 80.5 167 260 61.2 186 323 D 
O89 


Part III — Interpretation of Parts I and II 


The third step was to draw conclusions from the 


first two. In order to do this, it was necessary to 
draw another set of curves showing appearance or 
acceptability for the same parameters as those al- 
ready tested. These are shown in Figs 7, 8, and 9. 
The three horizontal lines in the center form four 
areas, A, B,C, and D, which correspond with those 
in Fig. 3. Thus, in Fig. 7, the lower dotted curve 
for 50 per cent transmittance, shows at a glance 
that at a ratio (S/h) of one, lamp spacings six and 
one-half inches or greater will be considered ac- 
ceptable by everyone since they fall in Zone A. 

Analyzing Figs. 4 and 7 together shows that for 
50 per cent transmittance optimum conditions 
(considering both luminous efficiency and appear- 
ance) prevail at a lamp spacing of about eight 
inches. For 60 per cent transmittance the optimum 
lamp spacing would be about nine inches. Fig. 7 
alone would show that a transmittance of 70 per 
cent and over will not be satisfactory at any lamp 
spacing. The same procedure applied to Figs. 5 
and 8, shows that optimum conditions for 50 per 
cent transmittance at a ratio of 1.5 are obtained 
at a lamp spacing of about ten inches and that 
other transmittances will be objectionable in ap- 
pearance 


In Table I, 


which each combination of parameters 


the last column denotes the area or 
zone in 
falls. It should be a useful guide to those design- 
ing luminous elements 

Some overall conclusions can be drawn from the 
eurves. Efficiency is not significantly affected by 
transmittance, but it mainly governed by the re- 
flectance of surfaces and the overall dimensions 
of the cavity. Transmittances over 50 per cent 
should not be used where the ratio is ereater than 
15 

One thing should be mentioned. Diffusion is not 
synonymous with transmittance, but the two are 
usually closely related for a given material. This 
means that although the above information (based 
on white #2333 corrugated Plexiglas) will not hold 
rigorously for all materials, it will be a close ap- 
proximation for similar material and can be used 
as a reference by designers —- especially when one 
of the variables is specified and unchangeable. 

For example, if it is required to place luminous 
coffers in a room in which the ceiling cavity is 
limited to one foot, the following procedure will 
determine spacings and transmittances for best 
efficiency and appearance. 

First, since the lamps (because of channels and 
holders) cannot be placed closer than two inches 
from the ceiling, the maximum lamp height (h) 
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LAMP SPACING (S)-INCHES 
RATIO Yn=t 
Fig. 7.-Contrast at a ratio (S/h) of 1. A zone accept- 
able. D zone objectionable. B, C zones are threshold of 


acceptability. 
0500 
0400 
alan 
+ 0.300 
“0.275 
A 
Oo 0.200 | 
v TRANSMIT TANCE 
— 807%, 
---70%. 
0.100 60% 
50% 
LAMP SPACING (S)-INCHES 
RATIO Yn=15 
Fig. 8.-Contrast at a ratio (S/h) of 1.5. A zone accept- 
able. D zone objectionable. B, C zones are threshold of 
acceptability. 
0500 
490 
a 
aja 
as 
250 8 
0225 
1 A 
O 0.200 
TRANSMIT TANCE 
80% 
70% 
0100 — 60% 
50%. 


LAMP SPACING (S)-INCHES 

RATIO 2 
Fig. 9.-Contrast at a ratio (S/h) of 2. A zone accept- 
able. D zone objectionable. B, C zones are threshold of 
acceptability. 
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will be limited to ten inches. From Figs, 7 and 8, 
it can be seen that a transmittance of 50 per cent 
will fall in Zone A at a ratio (S/h) of one, and in 
Zone B at a ratio of 1.5. Also, a transmittance of 
60 per cent will fall in Zone B at a ratio of one. 
Consideration of the brightness desired (or the 
total output lumens needed) will determine how 
many T-12 lamps at 450 lumens per foot should be 
used. From the column of average brightness in 
Table I, 
will provide about 400 footlamberts on the diffus- 
ing element while a ratio of 1.5 will provide about 
300. If a brightness of 400 is preferred, the logical 
choice for transmittance is 50 per cent, since Fig. 4 


it can be estimated that a ratio of one, 


shows an increase in efficiency of only two per cent 
from an increase in transmittance from 50 to 60 
per cent. Thus, the decision to use 10-inch lamp 
height, 10-inch spacing, and 50 per cent transmit- 
tance can be made with the assurance that aecept- 
able appearance, 70 per cent efficiency (if eavity 
reflectances are 80 per cent or better), and an 
average brightness of about 400 footlamberts will 
result. 

The writer is indebted to the Rohm and Haas 
Company for supplying the plastic elements used 
in this work, to many of his colleagues at Westing- 
house in acting as subjects for the experiment and 
for their excellent suggestions. 
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DISCUSSION 
Hf. A. WinuiamMs*: Mr. Haskins is to be complimented on 
his paper which shows the diligence with which he carried 
out his experiments. However, I feel that the limited size 
of the test equipment gave results which, if used to predict 
the performance of large seale installations, would prove 
misleading. 

From Table I he analyzes his results to show that as the 
ratio of spacing to lamp height increases the lamp spacing 
for peak efficiency increases. However, this conelursion was 
drawn from tube spacings which ranged from three to 
eighteen inches. In large scale luminous ceiling installa 
tions tubes are rarely on 12 inch centers, usually on 18 or 
36-inch centers. With such installations, the lamp spacing 
will not affect efficiency. Mr. Haskins’ results, particularly 
in the ease of 50 per cent transmission at a 1 to 1 ratio, 
showed this peaking of efficiency because in his test set up 
the size of the fluorescent tube, in relation to the other 
dimensions, was so great that tube absorption affected 
efficiency when tubes were on three to six inch centers. As 


*Rohm & Haas Co., Philadelphia, Pa. 
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he continued his experiment and increased the lamp spacing 
he had to remove tubes from the test box, thereby reducing 
tube absorption with an apparent increase in efficiency. The 
drop off from peak efficiency as spacing inere ased from nine 
to eighteen inches was the result of the inereased depth of 
the cavity which made the cavity less efficient. 

The second conelusion he draws from the test results is 
that the effect of transmission on efficiency becomes negli 
gible for larger dimensions. Here again, | believe this holds 
true only for his test eonditions. Certainly it is in contra 
diction to the Moon Spencer Equation for Plenum Efficiency 
which states that for an infinitely large room, transmission 


is directly proportional to plenum efficiency. 


Transmission of 1 + plenum 
diffusing material reflectance 
Plenum 
ffic bene s 
plenum 
reflectance 


reflectance of 
diffuser 


I agree with Mr. Haskins that diffusing material having 
a transmission of higher than 50 per cent should not be 
used if the spacing to tube height exceeds the 1.5 ratio 
providing complete brightness uniformity is required. How 
ever, there are many of us who feel that the lighting engi 
neer has been too concerned with uniform brightness, While 
uniform brightness may be necessary for certain installa 
tions, such as power station control rooms or automotive 
design studios; for most installations some brightness varia 
tion is attractive and is to be desired. 

If some brightness variation is acceptable to the customer, 
the lighting engineer can use diffusing material of higher 
transmission which, with an efficient shallow plenum will 


give a highly efficient installation. 


R. T. Doxswy*: Mr. Haskins has investigated an important 
area in which we need data on new materials and present 
day light sources to supplement the earlier work of Potter 
and Meaker and others, in 1931. 

The concept of zones representing degrees of acceptability 
of brightness variation should prove helpful not only in 
designing for optimum conditions but as an aid in evaluat 
ing compromises that may be forced by physical limitations 
of a given installation. 

Referring to Figs. 7, 8, and 9, and to Table 1, one finds 
that most of the data fall in zones C and D. We hope that 
the data will be expanded to include more combinations 
which will fall in zones A and B where contrasts are accept 
able. It might be pointed out that where a pattern is super 
imposed on the luminous panel, higher spacing ratios are 
usually acceptable. 

A question on caleulation of efficiency. As stated in the 
paper “Transmitted flux was caleulated by multiplying the 
average brightness of the diffuser in footlamberts by its 
area in square feet.” This, of course, must assume perfect 
diffusion. If the flux distribution departs from the cosine 
this relation no longer holds perfeetly. In many other 
investigations of a similar nature, substantial departures 
from the theoretical cosine distributions were experienced. 
This could have a noticeable effeet on the caleulated effi 
ciency. How was this taken into account? 

The average brightness, normal to the luminous panel, is 
useful for signs and other vertical luminous elements. For 


** 'Interflections in Coupled Enclosures,’ Moon and Spencer, Jour 
nal of the Franklin Institute, Augest 1950, page 151 
*General Electric Co., Cleveland. Ohio 
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general illumination from ceiling panels, the brightness at 
some angle from the normal, would be more useful. This 
may be considerably lower than the values given in Table I. 
In many installations, it may be desirable to use lamps 
whose output is different from the T12 fluorescent lamps 
used for the test. Furthermore, the same S/h ratios will not 
always be used. A more universal basis for the brightnesses 
in Table | would be to convert them to average brightness 
per 100 lumens, per square foot, generated by the lamps 
within the box, as has been done in previous similar inves 
tigations, such as the louverail study, by Potter and Octting 
(1.E., Vol. XLIV, Nos. 1 and 6, January and June, 1949). 

The tests are based on a cavity reflectance of 80 per cent. 
While this is an easily obtainable value initially, the main 
tained value under service conditions will often be lower. 
It would be helpful to know how lower reflectances will 
affeet efficiency and contrasts. 


Messrs. Williams’ and Dorsey's re 


M. E. 


marks are much appreciated since they bring out several 


HASKINS, 


points which could not be covered in the paper because of 
space limitations. It seems the best procedure to comment 
on each discussion separately and only on points that can 
benefit from further clarification 

Mr. Williams’ objection that the test results, if used to 
predict the performance of large scale installations, would 
prove misleading is quite valid. The data were not intended 
for this purpose and should not be extrapolated. He points 
out that efficiencies of larger cavities would be higher and 
gives an excellent explanation of why those obtained in this 
work are lower. However, the Moon Spencer Equation for 
Plenum Efficiency to which he refers is not really applicable 
for the type of cavity investigated since it was derived for 
plenums of infinite size and the effect of walls is neglected. 
Furthrmore, aceording to Fig. 6 in “Luminous Ceiling 
Lighting,” Moon and Spencer, 1.E., August 1949, page 468, 
plenum efficieney is not direetly proportional to transmit 
tance. This is not meant to imply that the dimensions of 
the plenum have a greater effect on efficiency than trans 
mittance, As a matter of fact, a method for comparing their 
What is 
intended to bring out is that the dimensions do affect 
In view of 


relative effects was looked for but not found. 


efficiency —- and more than ordinarily believed. 


* Author 


this, the efficiencies obtained in the tests are about what 
should be expectea, 

As to whether complete brightness uniformity is or 
should be the optimum condition for luminous elements, I 
would never insist that it is. My decision to define it as 
such was admittedly arbitrary but it seemed to be the most 
objective way to approach the problem. For those who, like 
Mr. Williams, prefer some variation, it will be a simple 
matter for them to determine what contrast they consider 
optimum and add that to the contrast found in this work 
to be objectionable. 

Mr. Dorsey has pointed out some difficulties and limita 
tions and has offered helpful criticism. As he mentions, 
most of the data fall in zones C and D. They were included 
because some designers share the same opinion as Mr. Wil 
liams, namely, that a little brightness variation is desirable. 
For them zone C and even part of zone D may be accept 
able. The data offer enough leeway for new zones to be 
individually determined. 

Mr. Dorsey wants to know how the flux distribution de 
parts from the cosine. Since the area subtended by the 
meter was great enough to include significant curvature of 
the plastic, no definite effort was made to determine if the 
flux distribution was perfectly diffuse. Some brightness 
readings at given points were taken at various angles and 
found to be about the same. Therefore, it seemed a safe 
conclusion to assume a cosine distribution. 

In view of this, brightness measurements at other angles 
than normal should not be significantly lower than the 
values given in Table I, as Mr. Dorsey states. 

Mr. Dorsey suggests that the data in Table I should have 
been presented on a per 100 lumens, per square foot basis 
in order to permit other than T.12 fluorescent lamps to be 
evaluated. The data are really applicable as they appear 
although the table should have been captioned as applying 
only to fluorescent lamps having an output of 450 lumens 
per foot. To use the data for fluorescent lamps having any 
other output it is only necessary to multiply the brightness 
given in the table by the lumens per foot of the lamps used 
and divide by 450. 

Mr. Dorsey is correct in stating that the cavity reflect 
ance will materially affect efficiency and contrasts. Limita 
tion of time prevented introduction of another variable at 


this time. 
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Back Issues of 1.E.S. Transactions Needed 


Five issues of the “Transactions of the Illuminating Engineering Society” are 
missing from the library of the late George G. Cousins, which at his wish was presented 
to the Engineering Library of Queen’s University. The assistance of I.E.S. members in 
completing this collection has been requested. 

The missing issues are: July 1920 (Vol. XV.No. 7); July 1923 
May 19380 (Vol XXV. No. 5); December 1934 (Vol. bets @ No. 10), and June 1936 
Anyone who wishes to donate these copies to the library should get 
in touch with Mr. Frank Reed, ¢/o John C. Virden, Ltd., 19 Curity Avenue, Toronto, 
Ontario, or with Professor H. S. Pollock, Queen’s University, Kingston, Ontario. 
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INSTALLATION AT ORLY AIRPORT, PARIS, FRANCE. 


Lighting for Airplane Repair 


LIGHTING OBJECTIVE: 1u illuminate the underside of an airplane in a large hangar used for 


repairs, 


GENERAL INFORMATION: (Overhead general lighting in an airplane repair area is not adequate 
for repairs beneath the wings. Portable supplementary lamps are usually employed for such 
work, but their light output is low and they are often sources of glare. The platform shown above 
was especially built to minimize time lost in ereeting special scaffolding for major airplane 
repairs. Constellation planes are overhauled here after 1200 to 1500 flying hours (depending on 
whether they are used in cool or tropical regions). 

The platform measures 128 x 1st. feet; its maximum height is 1484 feet. The plane to be 
repaired is moved by a smal! tractor into place between the fixed parts of the platform. Then the 
movable elements, mounted on rubber wheels, are moved into place, after which the wheels are 
withdrawn and the movabie sections of platform rest on the floor. The plane is supported on 
three jacks, and the platform is covered with a metallic grid capable of supporting heavy loads 


INSTALLATION: Forty-two wide-distribution fluorescent luminaires are arranged 11.8 inches be 
neath the mesh platform as shown in Figure 4. The reflectors are painted matte white inside and 
light gray on the outside. Each contains two 40-watt white instant-start lamps operated on a lead 


lag ballast. The reflector is covered by armored glass and the assembly is vapor- and water proof 


Within the luminaire, between the lamps and the armored glass, is a highly diffusing sheet of 


Plexiglas. The mesh platform provides external shielding. The luminaires ean be tipped to any 


desired angle. 
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left) Close-up showing luminaires, metallic grid flooring 


and underside of wing 


howing luminaire and 
itforn tions with respect to airplane 


The resultant average illumination on the underside of the wing is 12 footcandles main- 


tained. At points of particular interest where precise, delicate or prolonged work is likely, the 
illumination is greater beeause the luminaires are spaced closer together. 

There are six separately switched electrical circuits. The power factor is 0.95, and there is a 
magnetic shunt in each luminaire whieh compensates for the negative characteristic of the lamps. 
Special equipment is provided to limit the emission of frequencies which might interfere with the 


airport radio equipment (instrument landing apparatus, ete. 


The platform was designed by Mr. Garaud, Engineer of Oriy Airport; electrical 
installation by Mr. Rosen of the Societe Industrielle de Participation; and 
lighting by Mr. Jean Despres, Engineer of the Compagnie des Lampes, 29 rue 
de Lisbonne, Paris, France. 


Lighting data submitted by Jean Despres, Compagnie des Lampes, as one solution to a 
lighting problem and to aid in the design of similar installations. 
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IIE BASIC REASON that the interflection 
method has not been more widely applied by 
illuminating engineers is that manufacturers 
have not made available the necessary data. The 
reason for this is felt to be the laborious and com- 
plicated procedure involved in obtaining tables of 
coefficients of utilization and other data based on 
interflection theory and pertaining to specific com- 
mercial luminaires. It is the purpose of this paper 
to describe a simplified procedure developed by 
Moon and Spencer and by making use of certain 
data obtained from this procedure to construct 
tables applicable to some of the more common types 
of luminaires from which manufacturers can ob- 
tain coefficients of utilization merely by multiply- 
ing tabulated values by the given luminaire effi- 


ciency. 
Background 


The intertlection method! was the first major 
lighting calculation method to be introduced since 
the early work of Harrison and Anderson. This 
method, if carried out as envisioned by Moon and 
Spencer, would have the following advantages. 

1. It allows the predetermination of not only coeflicients 
of utilization, but also of average wall, ceiling and 
floor brightness. 

2. Solutions are provided for reflectance values of wall, 
ceiling and floor found in present day practice. 

3. Being of a theoretical nature, it invites the analysis 
which leads to a deeper understanding of the many 
variables involved in room lighting. 

4. It is applicable to large area luminaires and overa!! 
lighting systems such as the luminous ceiling. 

5. It verifies mathematically and employs Hisano’s ex 
perimentally determined concept of room index (k,). 
This last point is a keystone of the method since 

it contributes to the accuracy of results by “cus- 

tom fitting” a room. The same can not be said of 
the presently used letter indices where accuracy is 
deliberately sacrificed for simplicity of usage Since 

Allphin® has published an ingenious chart for de- 

termining numerical indices by visual means once 

the room dimensions are known, such a sacrifice 
would no longer seem justifiable. Hisano’s numeri- 
eal index is defined by 


A paper presented at the National Technical Conference of the 
Muminating Engineering Society, September 14-17, 1953. New 
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Interflectance Tables from 
Conventional Photometric Data 


By LESLIE E. INNIS 


where h = ceiling height 
room length 
w room width 
The approach to the coefficient of utilization in 
the interflection method is made via tables of inter- 
flectance values or as they are sometimes called 
utilization factors (not to be confused with the co- 
efficient of utilization). When interflectance is 
known, the coefficient of utilization can be calcu- 
lated from the simple relationship 
ky = f (Eff) 


where k, = coefficient of utilization 


Equation 2 


f = interflectance 
Eff = luminaire efficiency 


The advantage of dealing with the coneept of 
interflectanee is that it allows a more universal 
usave. For example, an industrial luminaire and a 
troffer having the same relative distribution pat- 
tern would have the same value of interflectance 
although their efficiencies and thus their coefficients 
of utilization might be widely different. In this 
case, if interflectance were known, coefficients of 
utilization could be determined for either lami- 
naire by simple multiplication. 

Moon-Spencer tables of interflectance have been 
published! for three fundamental patterns of light 
distribution. They are as follows: 

1, Wall lighting all luminous flux from the luminaire 
is directly incident upon the walls, 

2. Ceiling lighting — all luminous flux from the luminaire 
is directly incident upon the ceiling, 

3. Floor lighting—-all luminous flux from the luminaire 
is directly incident upon the floor. 

Unfortunately, for fixture manufacturers who 
desire to release comprenensive data for field use, 
most luminaires do not direct all their flux to any 
one of the major room surfaces. For these units 
use had to be made of the principle of superposi- 
tion which may be expressed mathematically as 
follows: 

Equation 3 


f the Fy fs 


where f = interflectance of luminaire 
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] interflectance from wall lighting tables 
f interflectance from ceiling lighting tabies 
fy = interflectance from floor lighting tables 
F’; = luminaire output directly to walls 
(lumens ) 
F’, = luminaire output directly to ceiling 
(lumens ) 
F’; = luminaire output directly to floor 
(lumens 
Fy = total luminaire output (lumens) 
The problem facing the manufacturer was then 


essentially to determine the flux ratios, 7, , where 


t= 1, 2, 3, for specitie luminaires. 
A method of determining the flux ratios has been 

deseribed in the literature.” Disadvantages of this 

method were threefold. 

1. Since it did not make use of conventional photometric 
data, new photometric techniques were required which 
were more laborious and time consuming. 

2. An engineering layout was required for each value of 
room index (k,) to be tabulated. Each layout in turn 
involved a discreet number of luminaires and an 
arduous summation process was required to determine 
the flux ratios as a funetion of k,. 

3. Values of floor interflectanee as used in Equation 3 
are based on the assumption that the flux reaching the 
floor is equal to that passing through the principal 
surface (an imaginary surface at a distance equal to 
one quarter of the ceiling height above the floor). While 
such an assumption is valid for a very concentrating 
distribution, the flux lost by wall absorption between the 
principal surface and the floor for a wide distribution 
pattern may be of such a magnitude that the flux to the 
floor is considerably less than that to the principal sur 
face. The result is that values obtained through the ‘use 
of Equation 3 are apt to predict levels of illumination 


which are low. 
Simplified Procedure 


Moon and Spencer,’ recognizing the difficulties 
involved have developed a simplified procedure of 


determining these flux ratios, This method 


eliminates the above disadvantages by employing 
conventional photometrie data, replacing the time 
consuming simmation by a simple integration and 
differentiating between flux to principal plane and 
flux to floor 

The first step iv this method was to select a 
number of distributions which were felt to cover in 
representative way, the raage of curves 
Six definite curves 


a fairly 
obtained by actual luminaires 
were selected, three mounting heights being em 
ployed for two of them so that the total number of 
arrangements is ten. These curves shown in Fig. 1 
are as follows 

Uniformly diffusing globes, 


Distribution No. 1 
1(0), ranges from 0 to 180°, 
hm Mh. 
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Figure 1. Representative candlepower distribution pat- 
terns chosen by Moon and Spencer for study. 


Distribution No. 2 
Direct lighting, spread distribution, 
I (6) =1 (0) cos6, 6 ranges from 0 to 90°, 
hm=h. 
Distribution No. 3 
Same as No. 2 except hm = 4 h. 
Distribution No. 4 
Same as No. 2 except hm = Yh. 
Distribution No. 5 — Indirect lighting, 
—I (0) cos6, 6 ranges from 90 to 180°, 
hm = h. 


1 (9) 


Distribution No. 6 — Direct-Indireect 
1 (0) cos, 6 ranges from 0 to 180°, 
hm = h. 
Distribution No. 7 
Direct lighting, narrow distribution, 
T (0) cos* 6, 9 ranges from 0 to 90°, 
hm =h. 


Distribution No. 8 

Same as No. 7 except hm = %4 A. 
Distribution No. 9 

Same as No, 7 except hm = Yoh. 


T (6) 


(6) 


Distribution No. 10 — Floor lighting 
(very narrow beam, no lumens to the walls), 
any hm. 


All distributions are symmetrical about a vertical 
axis, 6 is the angle between a given ray and the 
vertical axis, 6 = 0° occurring at nadir and T (6) is 
the luminous intensity or candlepower in the diree- 
tion 6. The mounting height is denoted by hm, the 
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eeliing height by A both distances being measured 
from the floor. The symbol | cos 4! means use only 
the magnitude of the cosine, ignore the sign. 

As a next step square rooms (as usually used) 
were replaced by infinitely long rooms. When this 
is done Equation 1 reduces to 


Equation 4 


This step allows a three dimensional problem to 
be reduced to one of two dimensions. Then for each 
of the distributions shown in Fig. 1, a disereet 
system of luminaires was replaced by a continuous 
luminous element, each small part of which had the 
same distribution as the particular pattern under 
study. When this was done it became possible to 
establish integral equations, the solution of which 
yielded the desired flux ratios. 

To avoid any error inherent in Equation 3, the 
principle of superposition is applied through the 
use of the equation 


Equation 5 


("2") 

Fy 

the luminaire output directly to the 
principal surface (lumens). 


where 
pir 
Fy 
solution of the same integral equation used to ob- 


This direct ratio was obtained as a special 


tain the floor ratio, Ps 
Fy 

A more detailed discussion of the theory and 
mathematics involved in this method of determin- 
ing the flux ratios will not be given here because it 
is not desired to place a barrier of complex mathe- 
maties between the manufacturer of lighting equip- 
ment and the resulting interflectance tables. For 
the inquisitive reader the subject has been more 
than adequately covered in the original source. 
Here, the flux ratios as given by this method will 
be used to construct interflectance tables for cer- 
tain commonly encountered distributions such as 
Distributions Nos. 2, 3, and 5 (See Fig. 1). In 
addition, the possibilities of extending these tables 


to other types of distributions will be explored. 


Construction of Tables 


Distribution No. 2 (Fig. 1) is one of the more 
common types met with. It applies not only to fluo 
rescent industrials, but also to certain types of 
troffers. Flux ratios for this distribution are given 


in Table A. 


values are computed as shown in Example 1 


Using these ratios, interflectance 
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TABLE A.--Calculated Flux Ratios for a Totally Direct 
Distribution Pattern (See Distribution No. 2, Fig. 1). 
Flux to the Ceiling (F.) Equals Zero. 


1.000 
say 
O.774 
0.527 
0.467 
oats 
0.542 


Example 1 
For Distribution No. 2 
& =@5 
wall reflectance = 0.50 
ceiling reflectance = 0.80 
floor reflectance = 0.30 
we find from the basic interflectance tables 
= 0.295 


fy = 1.115 


From Table A 
F, 
O.58¢ 
Fp Fy 
From Equation 5 
O.P95 (0.586) + 0.115 (0.414) 
0.748 


O.527 


Values for Distribution No. 2 are tabulated as 
Interflectance Table No. 1. 

Interflectance Table No. 5 which pertains to 
luminaires having the same distribution as above 
but suspended one-quarter of the ceiling height 
below the ceiling was formed in the same manner 
using the flux ratios applicable to Distribution No 


If the direct flux ratios given in Table A are 
compared with those as given by Moon and Spencer, 
they will he found to be slightly higher. Moon and 
Spencer have shown in the original paper that the 
procedure of replacing a discreet number of lumi- 
naires by a continuous luminous element can lead 
to the floor flux ratios being low by as much as 6 
per cent. This in itself is not too important since a 
low floor flux ratio means that the wall ratio will 
be high by a compensating amount. The result is 
that any error inherent in the final interflectance is 
usually considerably less than the flux ratio error 
Hlowever, the same equation is used to obtain both 
floor ratio and direet ratios and any error in the 
direct ratio will show up in the final value as an 
error of approximately the same magnitude. In 
values against direct 


checking these caleulated 
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ratios determined experimentally, the former were 
found to be low by the same magnitude as predicted 
by Moon and Spencer and therefore have been cor- 
rected upward to bring them into agreement with 
the experimentally determined values. 

The construction of a table of interflectance for 
the indirect distribution (No. 5, Fig. 1 
erably simplified by the absence of floor and direet 


Interflectance Table No. 15 gives values 


Is consid 


flux ratios 
for a distribution of this type 


Interflectance Tables for Other Distributions 


Many 
butions similar to No. 6 


pendent mounted luminaires have distri 
1 


employing a parameter P, 


but having circles 
of unequal size. By 
defined as the downward component of the usual 
(LE. distribution, it is possible to combine Dis- 
tributions Nos. 3 
tables for these 


and 5 to provide intertlectance 


luminaires. Using this parameter 


we have 
(fs + (1—P) fo Equation 6 
Where fp interfleetance of a luminaire having a 
kK distribution equal to p 
interflectance produced by Distribution 
No. 3. 
interfleetance produced by Distribution 


oD 


Tables Nos. 6-14 follow from 


Equation 6 when P is varied from 0.9 to 0.1 in 


Inter flectance 


steps of O.1. Fig. 2 shows interflectance curves of 
the eleven distributions so formed for a given set 
of reflectances. Additional tables could be pro, ided 
in steps of 2? equal 0.05 by simple interpolation. 
If such 
2 that 
could be fitted to the nearest available table with 
out appreciable loss of accuracy. Coefficients of 


utilization would then be obtained by maltiplying 


tables are formed, it can be seen from 


luminaires having other values of P 


all values in the proper interflectance table by the 
luminaire efficieney 

When luminaires, designed primarily for use as 
suspended units, are surface mounted their distri 
butional characteristies are so drastically affected 
that additional photometric Gata are required. To 
obtain tables for units of this ty pe Distribution No. 
Distribution No. 5. It 


must, of course, be reeognized that such a proce- 


” has been combined with 


dure is not rivorously correct since 
a. Distribution No. 5 pertains not to a surface 
mounting but to a suspension length equal to 


one-quarter of the ceiling height. 


b. The distribution of such a surface-mounted 
unit is not even similar to Distribution No. 5. 
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Figure 2. Interflectance curves for eleven different distri- 
bution patterns. These curves are obtained by making 
use of a parameter, P, to combine two major distributions, 
direct (No. 3, Fig. 1) and indirect (No. 5, Fig. 1). P is 
defined as the downward component as given in the usual 
CLE. distribution. Values are shown for the case where 
wall reflectance 0.80, and 


0.50, ceiling reflectance 
0.30. 


floor reflectance 


Because the distribution in the upper hemisphere 
is relatively insensitive to change and since the up- 
ward component with luminaires of this type ts 
usually small, it is felt that any inherent error will 
he so small as to be within the limits of aecuracy 
required for engineering practice. Tables for such 
surface-mounted luminaires are included as Inter- 
flectanee Tables Nos. 2, 3 and 4. 


Effect of Mounting Height for 
Direct and Semi Direct Luminaires 


A comparison of Interflectance Tables Nos. 1 and 
5 will indicate that for most rooms, interflectance is 
appreciably greater for the direct luminaire with a 
suspension length equal to one-quarter of the ceil- 
ing height than for the same luminaire when sur- 
face mounted. This poses the question of how to 
obtain the interflectance at other suspensions. One 
method that is suggested by its inherent ease of 
application is to use Table 1 for all values of hm 
but to adjust the Hisano room index (k,) by the 


equation. 


h m 


h 


Ilisano index as determined by room 


= Equation 7 


where 4 
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dimensions 
kK,’ = adjusted index 


F = a proportionality 


By applying Equation 7 to Table 1 for the case 
where hm = *4 h, values of F were found to range 
from 0.92 to 1.06. If a value of unity is assigned 
to F, the maximum error for the critical case of a 
cubical room having a wall reflectance of 0.10 is 
found to be less than 5 per cent. For higher values 
of wall reflectance and for larger rooms this error 
is greatly reduced. Caution should be exercised, 
however, for values of hm less than 0.7A since 
there is evidence of a rapid departure of the factor 
F from units in the region hm O.7h to Oh. 
Spot calculations indicate that F is approximately 
0.80 for a suspension length equal to half of the 
ceiling height. It is interesting to note that such a 
suspension would call for a relatively high ceiling. 
This in turn would probably result in the principal! 
surface being located considerably more than 2 feet 
6 inches above the floor. Any correction incorpo 
rated into the factor F 
would tend to move its value toward unity. Suffi- 


to compensate for this 


cient data are not available to do more than specu 
late at this time but a need is clearly indicated for 
an investigation of the effect of varying the height 
of the principal plane over relatively large dis- 


tances. 

For luminaires having downward components of 
90 per cent——70 per cent interflectance for non 
tabulated suspensions may be obtained in the same 


manner as above. 
Comparison of Results 
For the sake of clarity in the following discus- 


+ . + 4 


INTERFLECTANCE 


HISANO 


Figure 3. Calculated interflectance for a totally direct 
industrial luminaire. (For distribution pattern see Fig. 4.) 
Wall reflectance 0.50, ceiling reflectance 0.56, floor 
reflectance 0.14. values as obtained by Harrison 
Anderson method. values as obtained by Jones 
Neidhart method when spacing to mounting height ratio 
is 1.0. vaines obtained by Jones-Neidhart when 
spacing to mounting height ratio 0.4. 
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sion interfleetance values as given in Tables 1 to 
15 will be referred to as calculated values, those 
obtained by the older procedure of inserting experi- 

mentally determined flux ratios, —- 
Fy 


Into Equation 


3 as measured values. 

Fig. 3 compares calculated intertlectance (‘Table 
1) with 
Anderson and the Jones-Neidhart® methods for a 


values obtained by both the Hlarrison- 


surface-mounted fluorescent industrial luminaire 


of the RLM. type whose distribution is as given in 
Fig. 4. Calculated and Jones-Neidhart values are 


INCANDE SCENT , FLUORESCENT 


NADIR 


Figure 4. Candlepower distribution patterns for two typi- 

cal totally direct luminaires, one incandescent, the other 

fluorescent. Interflectance values are found to be the 
same for both patterns. 


in good agreement; the Harrison-Anderson values 
appear to be slightly low for larger rooms, some 
what higher for smaller rooms. 

ig. 4 also gives the distribution of a similar in 
candescent luminaire. Interflectance is found to be 
the same for both luminaires when determined by 
the Harrison-Anderson method. This is also true 
for the Jones-Neidhart method. It seems evident 
therefore that Table 1 or Table 5 could be applied 
to either distribution curve depending on the type 
of mounting without appreciable loss of accuracy 

Allphin and Spencer® have measured interflect 
ance by the experimental method for a pendent 
mounted, louver bottom, open top fluorescent unit 
whose distribution is given in Fig. 5. This method 
made use of Equation 3 which, as has been pointed 
When ex 
perimental values are corrected to compensate for 
the effect of the flux absorbed by that portion of 


out earlier, leads to pessimistic results 


Innis 
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150° 


60° 


NADIR 40° 


Figure 5. Distribution curves for a typical two-lamp, 

louver Lottom, p'astic side, open top flrorescent luminaire. 

Shiclding is 25 x 35 When pendent mounted the C.LE. 

distribution is [7 per cont upward, 43 per cent downward 

When surface mounted, the C.LE. distribution is 16 per 
cent upweid, &4 per cent downward. 


the walls lying between the principal surface and 
the floor, they are found to be in close agreement 
with those as ealeulated, the latter being on the 
average of 3 per cent lower. In Fig. 6 measured 


and ealeulated intertlectance are compared 


The distribution of the same luminaire when 


surface mounted is also shown in Fig. 5 while mea 


TAELS B Interflectance Values as Obtained ty 
Simplifed Procedure and by Earlier 
Experimental Procedure. 

Values are given for a surface mounted, louver bottom, 
plastic side, two-lamp fluorescent fixture. (For distri 
bution pattern see Fig. 5.) Wall reflectance 0.50, 
ceiling reflectance — 0.80, floor reflectance — 0.3). 


Measured Interflectance 


Uncorrected tor Corrected for Calculated 
s, Use of Equation 3 Use of Equation 3 Inte flectance 
1.092 1.132 1.130 
807 0876 
os oar 
07 0 580 
10 402 442 
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0 O02 04 O06 1.0 
HISANO ROOM INDEX CK.) 


Figure 6. Calculated interflectance for the pendent 
mounted luminaire whose distribution is shown in Fig. 5, 
P 0.43. Wa!l reflectance 0.50, ceiling reflectance 
0.80, floor refloctance 0.39. values obtained by 
earlier procedure of determining flux ratios experimen- 
tally. No correction has been made for the use of Equa- 
tion 3. values obtained by earlier procedure when 
correction is made for the flux absorbed by the wall 
between principal surface and floor. 


sured and calculated interflectanees are compared 
in Table B. Here the same agreement is evidenced 
as mentioned above. Maximum difference for both 
occurs in the case of the eubical room (fk, 1.0) 
and amounts to approximately 7 per cent. 
Additional data are available* for a luminous 
indirect luminaire having a C.L.E. distribution of 
92 per cent up, & per cent down. Distribution 
curves in both upper and lower hemispheres for 
this unit closely approximate circles. Once again 
agreement is good for values of hk, from 0.0 to 0.7, 
the calculated values being of the order of 3 per 


cent lower. For the eritical case the enbieal room 


/, 1.0) the difference increases in such a man- 
ner that the ealeulated interfleetanee is of the 
order of & per cent low (Fig. 7). The facet that 


maximum difference occurs when k, has a value of 
unity indicates that the difference may be due to 
the practice of replacing a discreet number of lumi- 
naires by a continuous luminous element and per 
haps indicates the need for additional study of the 
cubical room 

Coefficients of utilization based on the interflee 
tion method? have been published for another lumi- 
nous indirect having the same type of distribution. 
Coefficients obtained by multiplying calculated in- 
terfleetance by luminaire efficiency again agree in 
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Figure 7. Calculated interflectance for a lvminous-indirect 
luminaire having a C.I.E. distribution of 92 per cent up, 
8 per cent down. Wall reflectance 0.50, ceiling reflect- 
ance 0.80, floor reflectance 0.30. values ob- 
tained by earlier procedure of obtaining flux ratios ex- 
perimentally. Correction has been made to compensate 
for the fiux absorbed by the wall between principal sur- 
face and floor. 


the manner described above. These published data 
have been reported to agree well with field mea- 
surements.® 

In view of these comparisons it seems safe to say 
that Tables I-15 can be used to provide coefficients 
of utilization with an accuracy well within the 
tolerances demanded by engineering practice. 


Method of Determining 
Coefficients of Utilization 


Conventional photometry provides the average 
distribution curve, the C.I.E. distribution and the 
luminaire efficiency. Coefficients may then be ob- 
tained by the manufacturer as follows: 

Step 1. Plot average distribution curve and determine 
whether Tables 1-15 are applicable. 

Step 2. From C.LE. distribution select appropriate 
table. 

Step 3. Multiply veJaes in this table by Iuminaire 
efficiency. 

While steps 2 and 3 are self-explanatory, a brief 

discussion of step 1 may be necessary. 

In considering the distribution curve in_ the 
lower hemisphere it should be noticed that the 
allowable deviation from the idealized pattern de- 
pends on the percentage of the total luminaire 
output falling in this hemisphere. 


For example, considerably more deviation may 


be tolerated for a luminous-indirect than for a 
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direct type. Figs. 4 and 5 illustrate variations from 
the idealized conditions that result in negligible 
error, 

In the upper hemisphere a greater tolerance is 
allowable than in the lower due to the lack of direct 
flux to the principal surface. In proof of this, inter- 
flectance may be determined from available data® 
for the three different indirect distributions shown 
in Fig. 8. These values are found to be the same 


for all three patterns. 


Figure 8. Three difierent totally indirect distributions, 
all of which have the same interflectance. 


In general it seems logical to econelude that 
Tables 1-15 will be applicable to most luminaires 
having the so-called “wide spread” distributions. 


Interflectance Tables for 
More Concentrating Distributions 


While time has not allowed for the construction 
of tables for some of the other distributions shown 
in Fig. 1, such tables can be developed in the same 
manner as described above. Sinee Distribution No 
S is typical of many luminaires which have a nar 
row distribution pattern in the lower hemisphere, 
it would seem that interflectance tables for a dis 
tribution of this type would be particularly useful. 

It is also possible to construct tables for distri 
bution patterns other than those shown in Fig. 1 by 
utilizing other powers of the cos 6. This suggests 
the possibility of eventually establishing interflect- 
ance tables for all luminaires, however, further 
work will be necessary in order to determine 


whether such a possibility can become a reality. 
Summary 


1. A simplified procedure, developed by Moon and 


Fy, 


essary for the construction of  interflectance 


Spencer, for obtaining the flux ratios, nec- 


tables has been outlined. 


2. Using these flux ratios, interflectance tables 
have been developed for two commonly used 
wide spread distributions, the totally direct and 
the totally indirect. 

3. By the use of a parameter, P, these major dis 

tributions have been combined to provide inter 

flectance tables for many other types of lumi- 
naires, 
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C.LE. Classification: Semi-Direct \ Upper Hemisphere #5 
Pattern of Distribution Curve | Lower Hemisphere #2 


C.LE. Distribution: Upward— 20 
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Mounting Details: h 1 (Surface) 


Ceiling Reflectance 
k 0.80 0.70 0.50 
, Wall Reflectance Wall Reflectance Wall Reflectance 
0.10 0.50 0.30 0.10 0.50 0.30 0.10 


REFLECTANCE 0.10 


FLOOR 


1044 1011 
0 1.026 62 .929 202 a73 872 B45 
0 978 S77 825 776 B50 756 sou 757 720 
673 658 726 673 628 
705 630 574 5uR 551 


FLOOR REFLECTANCE 
1.263 1.190 


0.1 206 1.116 1.062 1.016 1.055 1.013 953 
0.2 1.137 906 838 937 R70 812 R56 Toy 756 
7i2 
4 Hos 
O.5 “4s 700 509 526 673 15 626 540 Ave 
0.6 62a 527 460 516 453 456 


406 
204 


INTERFLECTANCE TABLE NO. 4. 


| Upper Hemisphere #5 
| Lower Hemisphere /2 


C.LE. Classification: Semi-Direct 


Pattern of Distribution Curve 


C.L.E. Distribution: Upward 30 
Downward — 70 


Mounting Details: h 1 (Surface) 


Ceiling Reflectance 


k 0.70 0.50 
° Wall Reflectance Wall Reflectance Wall Reflectance 
0.50 0.30 0.10 0.50 0.30 0.10 | 


0.10 


“7A 


FLOOR REFLECTANCE 


KOS wal) a40 
RIA 768 724 
744 | 27 5a7 
601 


FLOOR REFLECTANCE 


0 | 1.237 1.237 1.237 1.237 1.152 1.152 1.152 1000 1.000 1.000 
1.179 1.089 1.035 1.018 976 945 BOS 
0.2 1.110 O56 R12 902 778 ROS 749 707 
03 1.050 e400 759 Hae ROT O58 724 653 607 
04 979 751 658 583 72 62 651 576 52% 
0.5 “24 676 575 502 645 553 447 87 512 456 
0.6 863 605 504 437 580 4x0 426 427 456 403 
0.7 B11 547 450 383 {25 46 174 480 408 355 
0.8 765 492 404 338 474 301 430 441 164 315 
724 449 303 433 206 405 136 

27 a0 122 270 371 106 259 


NOVEMBER 1953 Interflectance Tables from Photometric Data—Innis 603 


O.5 R45 657 574 656 a7 53 455 
0.6 709 599 509 576 407 441 542 425 
07 757 543 458 599 5237 450 4 496 431 
° 0.8 719 498 416 357 453 407 152 456 108 43 
0.9 683 A456 378 325 1453 372 320 421 
1.0 | 650 416 146 203 | 407 eon | 
0.30 
o 0 1.263 1.263 1.263 1.190 1.190 | 1.058 1058 1.058 Ay 
i 
0.7 564 473 401 is 12 
0.8 786 513 426 408 415 472 199 348 
AS. 
0.10 
0 1.022 1.022 1.022 1022 TR Bo aon 
1.002 938 905 875 
0.3 O16 776 704 45 
0.5 823 654 551 458 608 474 497 448 
06 779 577 428 551 471 416 508 193 
07 737 523 A437 178 503 425 160 44 400 
0.8 -700 475 195 356 460 1249 427 64 
0.9 46 158 404 421 349 207 
1.0 632 197 126 273 117 268 2 256 
0.30 


C.LE. 


C.LE. Classification: Direct 


Distribution: 


1 
2 1.07 
4 100 
me 
7 


1.285 
2 1250 
1.190 
4 1.128 
5 1074 
Dom 


Upward 
Downward 


0 
100 


Ceiling Reflectance 


0 80 


Wall Reflectance 


0.50 


C.LE. Classification: Direct 


C.LE. 


Distribution; 


1.055 
2 Pode 
bow 
4 e75 
” 
7 
412 


Upward 
Downward 


0.50 


0.30 


0.10 


1.047 1.087 
1015 
935 
BIR 
727 673 
607 614 
“016 563 
516 
527 478 


442 


1118 

1.000 966 
sae 772 
760 “2 


10 
90 


Ceiling Reflectance 
0.80 


Wall Reflectance 


0.30 


INTERFLECTANCE TABLE NO. 6. 


0.10 


1.065 


0.50 


FLOOR REFLECTANCE 


1.075 
1.029 
973 
B53 
700 
733 
6a0 
587 


FLOOR REFLECTANCE 


1266 
1.166 
1.064 
905 
834 
768 


0.50 


FLOOR REFLECTANCE 


Interflectance Tables from Photometric Data 


INTERFLECTANCE TABLE NO. 5. 


Pattern of Distribution Curve 


0.70 
Wall Reflectance 


0.10 
1.075 
1.005 

933 
859 
700 
723 
612 
566 
526 
459 

0.30 

1266 

1.127 

1.016 

o14 


Pattern of Distribution Curve 


0.70 


Wall Reflectance 
0.30 


0.10 


Tn n is 


Mounting Details: 


0.10 


- 
< 
to 


h 


| Upper Hemisphere — 
| Lower Hemisphere #3 


3 
4 (Pendent) 


0.50 
Wall Reflectance 


0.50 0.30 


0.10 


1.053 1.053 1.053 

1.007 GR6 
“49 915 
ROT 
831 780 735 
772 659 
713 612 
668 606 560 
620 514 
580 22 477 
540 “4 44 


1.099 1.068 1.041 
1.019 934 
946 BRS 336 
a74 R10 755 
R06 735 681 
744 672 618 


Upper 
| Lower 


Mounting Details: 


Hemisphere #5 
Hemisphere #3 


3 
(Pendent) 


0.50 
Wall Reflectance 


0.10 


1.000 1.000 1.000 
953 932 o14 
S40 744 756 
730 656 
725 622 
625 564 518 
580 525 474 
542 ana 439 


ILLUMINATING 


ENGINEERING 


0.80 = = 03 = 
0 1.042 | 
BOS 
B15 
( 742 
799 672 
745 612 
rT) 462 
“42 515 : 
597 A478 
1.916 1316 1.266 1.176 1.176 1.176 
1.206 
. 1.104 966 
0 1.015 
0 929 764 
0 B50 | .750 690 
" 7a2 noe 626 625 
7 966 720 633 571 710 62" 571 690 618 65 
on 525 “58 576 524 fi4l 519 
0.9 “74 “9 490 482 532 480 545 527 479 
10 os 45 495 445 554 A491 aaa 
0 80 0.10 0.50 0.30 
0 1.065 1.085 1.04% 1.04% 
atl 759 700 aia 750 702 
‘ 707 aay ous 7452 Has 
‘ Til 79 97 627 S74 
‘ 658 20 647 576 526 e 
“tt > 4a 4n0 
77 7 406 fan 402 444 
FLOOR REFLECTANCE 0.30 
0 1290 1.200 1.290 1290 | 1.228 1.228 1228) =| 1.117 1.117 1.117 
12 1.174 1 1.125 1 O86 1.040 1.010 
02 119° 1071 “32 o74 o24 408 
1.157 70 aus 827 “47 R10 aGl 
oa 10908 725 723 822 758 TO5 
os 1 42 an 710 aso 756 687 
te ” 67 646 575 523 
0.9 440 7s 408 446 459 441 
10 is 4n7 iia 462 517 408 
604 


INTERFLECTANCE TABLE NO. 7. 


C.L.E. Classification: Semi-Direct P Distributi Upper Hemisphere #5 
attern o istribution Curve | Lower Hemisphere #3 


C.LE. Distribution: Upward— 20 Ra 
Downward — 80 Mounting Details: h 


(Pendent) 


3 
4 


Ceiling Reflectance 
0.80 


k 0.70 0.50 
? Wall Reflectance | Wall Reflectance Wall Reflectance 
0.50 0.30 0.10 0.50 0.30 0.10 6.50 0.30 0.10 


FLOOR REFLECTANCE 0.10 


1.044 1.011 1.011 O48 

ol row Gas 959 957 g32 aud S60 
1015 922 R75 835 B46 S56 S16 777 
03 x60 708 750 836 780 735 788 743 704 
4 4 708 .72 673 776 711 662 732 6st 637 
os 725 661 603 715 647 504 677 576 
on 679 $45 660 589 537 S68 S24 
627 550 404 611 540 449 AT6 
os 581 503 451 563 496 445 540 int 435 
750 537 465 4i4 5223 459 410 401 
1 407 451 457 424 | 412 


FLOOR REFLECTANCE 0.30 


0 ! 1.263 1.190 1.190 7 

1.225 1.144 1.097 1.055 1.085 1.046 1.010 126 
2 1.168 1.038 962 931 RAI 05 

OF 1124 o44 R59 791 906 R30 769 777 

744 6R2 770 707 654 

671 610 707 

709 548 529 

554 ADT 602 32 

505 452 454 

404 412 N17 450 403 


29 


INTERFLECTANCE TABLE NO. 8. 


Upper Hemisphere #5 


C.L.E. Classification: Semi-Direct 
| Lower Hemisphere #3 


Pattern of Distribution Curve 


C.L.E. Distribution: Upward 30 
Downward — 70 


hy. 3 
Mounting Details: h 4 (Pendent) 


Ceiling Reflectance 
0.80 


0.70 0.50 
. Wall Reflectance Wall Reflectance Wall Reflectance 
0.50 0.30 0.10 | 0.50 0.30 0.10 0.50 0.30 0.10 


FLOOR REFLECTANCE 


0.10 


2 1.022 978 ROS 
1 m0 m2 905 921 x71 
saa BOS B58 S17 776 70 756 724 
0 ' 764 715 TUR 741 694 691 653 
o4 600 638 737 672 621 
S75 TO2 678 HOR 556 oso 
of ian 507 10 552 500 79 | 470 
O74 745 545 518 462 57¢ 504 452 455 
758 50 471 418 530 462 410 
.% 724 490 425 105 105 


302 


0.30 


149 
FLOOR REFLECTANCE 


1.23 1.23 1.237 } 1.152 1.152 1 1.000 
ol 1.1% 1i14 1.066 1.023 1044 1.005 923 
03 1.092 910 B24 755 x64 789 7248 723 677 
OA 1 735 661 70% 718 
5 716 


NOVEMBER 1953 Interflectance Tables from Photometric Data —Innis 605 


- 
0.7 a7 622 532 600 518 460 440 49 
71 485 42% 552 470 417 16 
09 <7 oF 142 a4 510 430 78 477 i12 
0 5 69 397 347 “1 437 


INTERFLECTANCE TABLE NO. 9. 


| Upper Hemisphere #5 


C.LE. Classification: Semi-Direct 
| Lower Hemisphere #3 


Pattern of Distribution Curve 


C.LE. Distribution: Upward-—— 40 3 
Downward — 60 Mounting Details: h 7 (Pendent) 


Ceiling Reflectance 


0.80 0.70 0.50 
. Wall Reflectance Wall Reflectance | Wall Reflectance 
0.50 0.30 0.10 0.50 0.30 0. 0 


FLOOR REFLECTANCE 0.10 


946 946 a4 842 
0.1 877 BAS BHO .792 772 
0.2 B12 771 779 737 737 703 672 

4 632 


O45 “670 a4 534 570 517 583 526 480 
0.6 “16 476 14 462 535 479 .435 
07 767 4 445 420 541 465 416 497 455 .39 
0.4 406 427 375 459 403 ° 
09 477 402 150 454 392 i127 {70 
60 140 206 


0.30 


FLOOR REFLECTANCE 


1.211 1.114 1.114 
11485 LORS 1.034 oul 1.004 065 929 B65 sil 
02 1.106 846 796 792 740 708 
1.05% 875 719 .747 686 660 624 
o4 uuu 743 662 400 6o4 553 
713 sau 676 5902 440 H08 542 401 


INTERFLECTANCE TABLE NO. 10. 


\ Upper Hemisphere #5 


C.1L.E. Classification, Direct-Indirect 
Pattern of Distribution Curve ) Lower Hemisphere #3 


C.L.E. Distribution: Upward— 50 
Downward. 50 


3 
Mounting Details: (Pendent) 


Ceiling Reflectance 
0.80 0.70 0.50 
° Wall Reflectance Wall Reflectance ‘ Wall Reflectance 
0.50 0.30 0.10 0.50 0.30 0.10 0.50 0.30 0.10 


FLOOR REFLECTANCE 0.10 


845 B24 797 738 718 700 


0.30 


FLOOR REFLECTANCE 


02 708 ano 725 654 652 
1 7453 685 705 644 672 615 570 
o4 466 755 702 622 560 614 552 
Os “79 552 490 558 404 444 
06 a62 518 450 578 432 510 444 196 
o7 aia KAT 400 527 470 404 
on Tae 07 419 356 452 400 145 435 167 320 
729 ana ‘79 118 442 362 335 290 
427 288 404 265 
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. 
0.10 
0.8 700 452 517 ATS 407 359 
758 411 151 476 t44 438 373 327 
10 718 457 74 320 436 tla 406, 145 
. 
74 782 740 697 650 619 
765 “a7 720 614 632 588 550 
Jou 622 507 4,02 41 432 490 
ous 409 602 532 536 426 
0.46 776 vol 44) 552 477 424 490 435 91 
07 740 452 ane 432 396 51 
704 408 152 40 419 363 316 
10 aro 257 | 193 279 
606 
‘ 


INTERFLECTANCE TABLE NO. 11. 


\ Upper Hemisphere #5 
|} Lower Hemisphere #3 


C.1.E. Classification, Direct-Indirect 


Pattern of Distribution Curve 


C.LE. Distribution: Upward— 60 hu 3 
Mounting Details: : (Pendent) 


h 


Ceiling Reflectance 
k 0.80 0.70 0.50 
Wall Reflectance Wall Reflectance Wall Reflectance 


0.30 
0.10 


0.10 0.50 
FLOOR REFLECTANCE 


957 


0.59 0.20 


957 
ol 879 812 
749 708 745 655 642 506 566 


aha 733 Hel 613 623 574 
669 587 532 621 553 501 4x2 441 
606 404 


INTERFLECTANCE TABLE NO. 12. 


\| Upper Hemisphere #5 
| Lower Hemisphere #3 


C.L.E. Classification: Semi-Indirect 


Pattern of Distribution Curve 


C.L.E. Distribution: Upward-——- 70 3 
(Pendent) 
Downward — 30 Mounting Detaiis: h 4 


Ceiling Reflectance 
b 0.80 0.70 0.50 
ad Wall Reflectance Wall Reflectance Wall Reflectance 


0.10 0.50 
FLOOR REFLECTANCE 


0.50 0.30 


0.10 


850 


904 R52 R20 792 77H 751 725 au 
0.2 a7 773 718 “76 705 662 618 579 545 514 
797 637 553 496 | 514 461 ina 452 392 
0.5 759 574 402 29 | 527 456 400 346 ‘44 
0.6 719 20 455 402 350 401 M46 
0.7 654 471 126 ‘61 308 til 267 
427 ‘4a 247 1322 27 285 237 
253 201 241 $12 7 
’ 225 263 257 y 


FLOOR REFLECTANCE 0.30 


q 1000 1.000 1.000 704 

740 778 718 668 "21 473 439 
03 ano 771 611 698 621 62 565 404 
902 685 512 622 540 478 51 450 402 
611 14 442 558 474 411 460 108 349 
an 547 440 7 416 356 4:6 
0.7 754 406 331 370 18 270 
710 44% 3 273 150 240 
7 205 242 $21 258 214 
265 21 204 255 19% 
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‘ 
0.6 747 52 iis 406 15 440 187 445 M7 ney 
0.7 712 502 419 360 470 197 145 412 353 109 mai, 
08 678 155 320 429 157 106 70 125 276 
0.9 418 340 285 193 24 275 350 295 250 
“1 110 256 162 295 246 123 268 223 
FLOOR REFLECTANCE 0.30 ‘a 
0 1.158 1158 1.158 1.158 1.038 1.058 B25 825 
0.1 1.104 1.021 971 927 932 BAS 847 747 720 605 Ce 
0.2 1.042 905 R26 764 819 761 Til 678 629 596 
0.3 993 R06 718 647 739 665 603 618 6 517 eee 
934 726 427 549 662 581 519 563 | 453 
0.5 645 549 478 597 513 451 509 897 hea 
0.6 R31 580 454 414 539 454 304 463 199 | 
0.7 524 ano 490 407 348 426 “1 112 
0.8 739 475 446 164 1090 91 27 
408 129 276 160 207 252 
1.0 663 197 113 257 208 248 a1 271 226 
0 80 0.30 0.10 0.50 0.30 0.10 et? A 
2 


C.LE. Classification: Semi-Indirect 


C.LE. Distribution: 


C.L.E. Classification: 


C.LE. Distribution: 


Upward 80 
Downward 20 


Ceiling Reflectance 
0.80 


Wall Reflectance 
0.50 0.30 


0 913 915 
0.1 5748 793 
0.2 745 
“70 
767 605 19 
740 459 
600 401 
07 4 
H24 12 
09 2 $58 


1044 908 


0.2 758 
“2A 747 647 
04 “50 556 
479 
of 513 4i4 
1 
412 20 
09 7 


Semi Indirect 


Upward 90 
Downward 10 


Ceiling Reflectance 
0.80 


Wall Reflectance 
0.50 0.30 


0.10 


764 
544 
461 
195 
337 
203 
254 
221 
194 


106 
696 
575 
75 


406 
S44 


0.10 


FLOOR REFLECTANCE - 


FLOOR REFLECTANCE 


INTERFLECTANCE TABLE NO. 13. 


0.50 


FLOOR REFLECTANCE 


817 
667 
104 
544 
490 
443 
400 
329 


209 


FLOOR REFLECTANCE 


M41 

738 
656 
51 
4i7 
376 
340 


INTERFLECTANCE TABLE NO. 14. 


0.50 


785 


Interflectance Tables from Photometric Data 


Pattern of Distribution Curve 


Mounting Details: 


0.70 
Wall Reflectance 
0.30 


= 0.10 


817 B17 531 
715 687 577 
624 .579 526 
544 498 | 476 
474 454 
417 362 
312 56 
325 270 
ORR 256 
257 207 27 


0.30 


802 766 630 
a76 626 | 565 
508 
499 437 459 
371 410 
177 317 370 
334 27 
MALE 2545 
261 208 281 


Pattern of Distribution Curve 


h 
Mounting Details: 


0.70 
Wall Reflectance 


0.10 0.50 


0.10 


0.30 


as 


Tn is 
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\ Upper Hemisphere #5 
| Lower Hemisphere #3 


(Pendent) 


0.5) 
Wall Reflectance 


651 631 
551 53 

400 461 
432 .397 
$82 
339 297 
302 258 
269 226 
245 197 
219 174 


580 
517 453 
453 All 
352 
349 302 
308 262 
275 228 
246 200 
os 


{| Upper Hemisphere #5 
} Lower Hemisphere #3 


h 4 (Pendent) 


0.50 
Wall Reflectance 


0.10 


ENGINEERING 


| 
| 
| 
16 62 22 249 231 181 250 196 150 
= 
1.106 1106 1106 | | 962 706 706 706 
297 
254 
220 
16 251 195 3 257 198 158 
8 
707 765 736 7o4 “78 650 523 46 
02 ate 713 “54 612 628 586 540 47% 437 409 - 
559 510 565 504 453 424 845 
04 748 72 425 506 434 280 BRS 204 
os ol oOo 425 60 453 179 323 34e 292 250 
157 168 103 406 27 274 257 214 
os we 250 222 253 201 | 258 203 158 
246 206 224 173 235 181 1236 
io 163 267 108 149 160 114 
0 1.079 1.079 1.079 924 924 647 47 647 
ol Pow 762 725 572 546 523 
02 moO 724 663 63 584 508 461 
702 539 615 53 478 454 199 
o4 an7 aie 418 540 45 "96 407 346 301 
542 ‘al 71 475 160 254 
j oe 309 425 33 278 123 262 218 
“7 427 129 262 29 237 232 186 
ont tan ORT 220 40 25 202 205 160 
"1 i! 251 188 106 174 242 .181 138 
A 10 wor 220 163 274 200 220 162 122 
: 


C.1.E. Classification: Indirect 


C.LE. Distribution: Upward — 100 
Downward— 0 


Ceiling Reflectance 
0.80 


Wall Reflectance 
0 0 0.10 | 


FLOOR R 


0 870 870 
ol 828 770 .708 
02 738 685 | 
0.3 748 606 476 | 
O4 708 540 390 
05 672 477 325 
06 633 .425 268 | 
0.7 600 377 225 
os 570 335 189 
o.9 539 298 157 | 
1.0 510 264 132 =| 


0 ! 1.053 1.953 1.053 1.053 
0.1 G84 B45 800 
02 919 772 690 629 
0.3 668 .576 503 
04 805 581 A01 
0.5 755 508 409 
0.6 446 345 274 | 
0.7 663 205 .228 
0.8 621 254 .186 
0.9 584 155 | 


132 


(Continued from page 601) 


4. The method by which manufacturers can obtain 
coefficients of utilization from these tables has 
been given. The keynote of this method is sim- 
plicity. 

5. Interflectance values as tabulated herein have 
been compared with those obtained by earlier 
procedures. Agreement has been found to be 
within limits required by engineering practice. 

6. The possibility of eventually extending this 
procedure to cover all types of luminaires has 


been reviewed. 
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EFLECTANCE = 0.10 


FLOOR REFLECTANCE = 0.30 


DOMINA 
Inted 


INTERFLECTANCE TABLE NO. 15. 


0.70 
Wall Reflectance 
0.30 


EBERLE SPENCER*: 
having applied the 


he 
Mounting Details: h 


0.10 


Pattern of Distribution Curve 


50 


DISCUSSION 
Mr. 
interflection method to the 


\| Upper Hemisphere #5 
| Lower Hemisphere 


Wall Reflectance 
0.30 


Innis is to be eongratu 


3 
4 (Pendent) 


0.50 


0.10 


753 753 526 526 526 
668 642 613 | 469 450 432 

590 547 500 | 420 

526 465 413 372 329 294 | 

467 395 840 t35 283 245 

415 341 2R4 299 245 204 

.370 290 237 267 213 170 
329 253 197 241 185 142 Be 
295 218 166 218 163 118 , 
264 190 139 197 143 098 A 

236 166 116 178 124 O77 


.760 .721 64 | 513 488 465 
656 591 541 451 405 370 mG 
573 496 437 $45 

A417 355 355 205 251 

409 355 291 Sit 253 207 
387 240 | 276 217 173 

344 260 200 250 189 144 "4 
105 223 166 225 165 120 4 
272 193 140 205 143 100 

242 5 


development of a ready tool for the fixture manufacturer, 
Merely by multiplying the tables at the end of his paper 
by the correct logance (efficiency), coefficients of utilization 
can be obtained for a wide variety of commercial lumi 
naires. 

An approximation that Professor Moon and IT have made 
in some of our applications of the interflection method is 
clearly pointed out by Mr. Innis. We have sometimes neg 
lected to include, in the light coming directly to the prin 
cipal surface, that part of the direct light from the lumi 
naires which goes to the portion of the walls below the 
principal surface. This is, however, a justifiable approxi 
mation in many cases. 

The use of Equation (3) in place of Equation (5) intro 
duces no error for 

(a) Any type of lighting in a very large room, 

(b) Perfectly diffusing luminous ceilings or equivalent 
Juminous indirect lighting, 

(e) The type of direet lighting considered in Q. and Q. 
Report No. 4! where the luminaires were designed to direet 
all the light to the floor. 

It is an adequate approrimation for any luminaire that 
sends most of its light upward to walls and ceilings. The 


only ease in which there may be significant difference be 


tween the results obtained from the two equations occurs ce 
when a luminaire having a large downward component is ‘ 
used in a small room. In the only paper in which we have Yue. 


considered the caleulation of light from such luminaires, 


*University of Connecticut, Storrs, Conn 
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SC“ 
- 
= — 
4 
1.0 51 27¢ 189 | 
at 
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Professor Moon and I have employed Equation (5). It 


should, however, be realized that discussions of such dis 
erepancies should not be taken too seriously In a smal! 
room, different geometric configurations of the luminaires 
wive far greater diserepancies than those arising from the 
isc of Equation (3) in place of Equation (5 It is impos 
sible for any lumen method to describe, by a single number, 
the wide variety of lighting lavouts that may be made by 
the illuminating engineer for a small room. He should 
recognize this fact and net waste too much time lamenting 
it 

The procedure employed by Innis differs slightly from the 
method= previously employed. While Professor Moon and I 
used pharos corresponding to a continuous distribution of 
the characteristic candlepower curve over the entire ceiling, 
Innis has chosen to modify the pharos ratios so that they 
correspond to a typieal discreet spacing 

The diserepancies shown in Figs. 3, 6, and 7 are in all 
cases less than 10 per cent Since further refinement in 
measurements is neither needed nor practicable in this field, 
the aeeuracy of both the earlier Coradeschi Innis method® 
and the present Innis paper are satisfactory. It should not 
be forgotten that the method of employing canonical dis 
tributions also has its inherent approximations, It is using 
candlepower distributions, which should never be used with 
finite luminaires. The earlier method* employed by Cora 
deschi and Innis and now developed by Losh* is basically 
the best method. The fact that sufficiently accurate results 


ean be obtained by employing a few eanonical distributions 


is a fortunate coincidence not grounded on a firm founda 
tion. Perhaps we are saved by the fact that a wide range of 
luminaires have essentially the same interfleetanece table. 
The intertleetion method is peculiarly insensitive to a num 
ber of possible changes 

I hope that Mr. Innis’ paper will lead the way to a wider 
use of the interfleetion method by commercial fixture manu 


facturers 


lL. BE. INNis*: 1 would like to thank Dr. Spencer for her 


comments and for the assistance she has given in the prep 


* Author 


aration of this paper. Her suggestions and eriticisms are 
always more than welcome. 

One point, 1 believe, needs a little more discussion and 
that is the use of the eandlepower distribution curve. In 
this approach the flux ratios are obtained by dealing with 
1 continuous luminous element each point of which has 
the same distribution as the finite fixture. Sinee we are 
dealing with points and since the inverse square law is 
rigorously correct for point sources, it would seem that the 
use of candlepower distribution curves, in this particular 
ease, would introduce negligible error. 

In comparing the direct flux ratios as given by this 
method with experimental results, they were found to be 
somewhat low even in rooms having a domance of k, 0.2. 
Since the effect of luminaire spacing is practically negli 
gible in rooms of this size it was felt that the difference 
might possibly be due to other factors. For this reason cor 
rections were made to bring the caleulated results into 
agreement with experimental values. By this method the 
direet flux ratios are independent of distribution curve cal 
enulations 

While the laboratory method of actually measuring the 
flux ratios undoubtedly rests on a more solid foundation it 
seems to give substantially the same results as the more 
simplified proceedure deseribed in this paper for the types 
of distribution curves involved. It is, however, more labori 
ous and time consuming and would require a photometric 
redo for most of the luminaires in existence today. The 
laboratory method, however, does offer the advantage that 
it ean be applied to any distribution pattern whereas the 
simplified procedure is limited to those types of distribution 


patterns diseussed in the paper. 


1. Report No. 4 of the Committee on Standards of Quality ond 
Quantity of Interior Iumination, ILLUMINATING ENGINEERING, 


Vol. XLII, p. 180 (1942 


2. Moon, Parry, and Spencer, D. E.: “Interflectance Calculations 
for Various Luminaires,”’ J. Pranklin Institute 2, p. 11 (1951 

Coradeschi, R. A., and Innis, FE “An Application of the 
Interflection Theory to Commercial Practice ILLUMINATING ENG! 
Vol. XLII, p 949 (November 1949 

4. Losh, John A “A Reetangular Coordinate Photometer for 


Large Area Luminaires,”” 1955 National Technical Conference 
Paper No. 24 (to be published) 


The new LES. Recommended Practice for Residence 
Lighting, whieh appeared in the August issue of LE. 
is now complete with appendices and subjeet index 
and will soon be published in 44-page booklet form, 
The new practice is based upon earlier LES. reeom 
mended practices, as well as upon the 1950 “Contem 
porary Lighting in Modern and Traditional Interiors” 
ind the report “The FPunetional Visual Activities 
in the llome and the Loeation and Extent of the Asso 


ciated Areas to be Llluminated However, the new 
Recommended Practice represents an enlarged treat 
ment of the subject and is specifieally direeted not 
only te Society members but also to residence arehi 
tects, interior decorators and designers, lighting equip 
ment designers, and edueators 

Color Chart. One feature of the new Recommended 
Practice for Residence Lighting is the color-chip chart 
which shows a suggested range of colors and their 
reflectances, for ceilings, walls and floors, For use 


Residence Lighting Practice Available Soon 


with this chart, a full page of the report deals with 
the lighting environment to be created with colors and 
the effects of light upon them. Table IT of the Prac 
tice furnishes details as to appearance of each of the 
colors under two different types of illuminants, their 
Munsell designations and retlectances 

The LES. Recommended Practice for Residence 
Lighting is primarily devoted to the basie lighting 
requirements for family activities involving close 
vision, such as selection and placement of portable 
lamps for sewing, reading, reading in bed, desk work, 
piano playing, kitchen and laundry activities. It is 
completely illustrated and much of the regularly-used 
information is in table form 

Individual copies are $1.00 and may be purchased 
from Publications Offiee, T.E.S., 1860 Broadway, New 
York 23, N. Y. Quantity prices upon request, if quan- 
tities are required for distribution to customers and 


prosper ts. 
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New York site of this year’s 


Conference, 


City, 
host to the 


was biggest of 


them all, as of 1953 anyway. A total of 
1009 were there 750 delegates and 259 
ladies. For statistical experts who like 


to compare, a boxed tabulation is shown, 
giving attendance figures for conferences 
and conventions in the past 30 years. 
For skeptics who attribute the record 
breaking attendance to cultural and other 
would refer 
York 


sessions 


attractions of the city, we 
to another record 
packed technical 
every paper. 


for 


in New 
pletely 


There was considerable speculation be 
fore the the effect of 
separate banquet tickets, and a low regis 
tration fee of $5.00. Banquet attendance 


conference, on 


on the voluntary separate purchase sys 
tem was 770, or over 70 per cent of all 


those registered. Quite thorough vindiea 


tion of the new procedure. 
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LIGHTING NEWS OF CURRENT INTEREST 


The 1953 National Technical Conference 


NATIONAL OFFICERS REPORT 
Na 


opening 


One of the highlights of 


1.E.S. 


every 


tional Conference is the 


session, at which the national officers re 


port on the Society’s accomplishments 


for the year. Progress as an organiza 


tion is reported by the out going Presi 


dent and the General Seeretary; aims 
for the coming administration by the 
incoming President. This session is de 
signed to review for the members their 


Society's affairs on a national seale. A 
complete record of the year's work, with 
financial statements and all statistics, 
will be given in the publication of the 
General Secretary's Report, scheduled for 
L.E. 


1953 


the December issue of President 


Strong's address “The Administra 
tion” appears on page 447 of the Sep 
Man- 


page 


tember issue. Incoming President 


waring’s address is published on 


0 of September L.E. 


Some of the 770 members and guests at the banquet. 


TELECAST 


Conference Statistics 
Time: 14-17, 1953 
Place: Hotel Commodore, 

New York, 
Attendance: 


September 


Registered Members 750 
Ladies 


770 


Banquet Attendance: 


Lighting News of Current Interest 


Presiding at this session on Monday, 
September 14, was Hoyt P. Steele, Chair 
Technical Confer 
feature 


National 
An 


of the 
Committee. 


man 


ence additional 


of it was the opening address by Walter 


Sammis, President of the Edison Elee 
tric Institute, who spoke on “Light's 
Diamond Jubilee” being celebrated this 


year. 


¥ 4 
pat 
~ -* a0 : 
5A 


George H. Stickney, Charter Member, 
attending the opening session. 


Prof. John Kraehenbuehl, H. H. Magd Dr. and Mrs. H. C. Weston, distin- 
sick and President E. M. Strong. 


guished guests from England. 


Se al the Conference 


H. P. Steele, Chairman of the National Technical Confer- 
ence Committee; C. C. Keller, Chairman of the Conference 
Executive Committee; and guest speaker at the opening 
session Walter Sammis. 


At the session on Evaluation: standing, Dean Farnsworth, 
Carl Egeler, Willard Allphin and H. L. Logan; seated, 
W. P. Lowell and Dr. Domina Eberle Spencer. 


6A TELECAST 


Lighting News of Current Interest 


Past President Walter Sturrock, Director W. A. Stannard, 
Vice-President R. F. Hartenstein and Past President 8. G. 
Hibben. 


/ 
i 


T. C. Sargent, Chairman of the Progress Committee, with 
some of his props for the presentation of the Progress 


Report. 
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NEW FELLOWS PINS 


RECEIVE 


the 16 elected 
the Society during the past 


Thirteen of 
Fellows of 
year were present at the opening session, 
the 


white Fellow lapel pin. President Strong 


men as 


to receive the badge of their honor 


made the presentation during an inter 
the the 


sion. On hand to receive pins were: 


esting ceremony at end of ses 


J. W 


Bateman, Toronto Section 
G. R. Baumgartner, Cleveland Sectior 
G. W. Beals, Connecticut Section 

Dean Farnsworth, Connecticut Sectior 


Glenn A. Fry, Ohio Valley Section 
S. K. Guth, Cleveland Section 
k. H. Hallman, Philadelphia Section 


W. J. Kahler, Cleveland Section 

W. P. Lowell, Jr., New England Section 
W. M. Potter, Cleveland Section 

bk. H. Salter, New York Section 

(i. E. Shoemaker, Philadelphia Section 
G. J. Taylor, New York Section 


Additional pins were sent to absent 
Fellows: 
R. M. Evans, Rochester Section 
H. J. Cory Pearson, Indiana Section 
Carl W. Zersen, Chicago Section 


AND VISION SESSION 


A 


program 


of the 
is included at the end of this 


complete reeord technical 
report, for the record. Such listing, how 
ever, scarcely does justice to the espe- 
cially valuable session Monday afternoon, 
The 


distin 


a symposium on Light and Vision. 
featured 
British 
mentary discussion by leading American 
physicists. Mr. H. C. Weston, a Fellow 
the British I.E.S., of 
Research in Occupational Optics at the 


session two papers by 


guished scientists, with supple 


of and Director 
University of London, presented an ad 
dress on “Visual Fatigue with Special 
to Mr. Weston’s 
studies in this field, and his interesting 


Reference Lighting.” 


slides, revealed effeets of glare, among 
other factors, of particular interest to 


Fellows elected during this past year, 


receiving the white Fellow-Grade pin are, 


seated: J. W. Bateman, W. R. Kahler, G. W. Beals, G. J. Taylor, 8. K. Guth, G. E. 
Shoemaker; standing: Dean Farnsworth, E. H. Salter, W. M. Potter, G. A. Fry, 


W. P. Lowell, Jr.. G. R. Baumgartner and E. B. Hallman. 
their pins were R. M. Evans, H. J. C. Pearson, and C. W. Zerson. 


his American audience. His address will 


be published in full in a forthcoming 


issue of ILLUMINATING ENGINEERING, 
The paper “Visual Factors in Light 
ing” by Dr. W. 8S. Stiles, was given in 


his absence by C. L. Crouch, LE.S. Tech 
Dr. 
ciated with the Department of Scientifie 


nical Director. Stiles, who is asso 


and Industrial Research, National Physi 


eal Laboratory, Teddington, Engiand, 
was unfortunately taken ill just prior to 
his scheduied trip to Ameriea. This 


paper also, together with the discussion 
of Dr. 8. K. Guth, Dr. H. Richard Black 
Dr. Glenn A. Fry Dr. Ward 
Harrison, will be published in the same 
of L.E., 


nnd vision studies, 


well, and 


issue a8 a symposium on light 


Not present to receive 


Progress 


The popularity of this event grows 
with every Conference, and with good 
reason. Painstaking hard work assem 


bles for the audience, all major develop 
ments in the lighting field, with actual 
equipment to demonstrate it. The Prog 
ress Report was again this year under 
the of T. C. (Ted) 


Sylvania Electrie Products Ine., Salem, 


direction Sargent, 
with members of his committee assisting 
in the demonstrations. The scramble for 
seats at this event starts early, and late 
comers are willing to stand for the entire 
session. Text of the Report is scheduled 


for publication in T.F., possibly January. 


1923 Lake George, N. Y. 


1924 Briarcliff, N. Y. 
125 Detroit, Mich. 
1926 Spring Lake, N. J. 
127 Chicago, Ul. 

Philadelphia, Pa. 
Richmond, Va. 
Pittsburgh, Pa. 
1932 Swampscott, Mass 
Lake Delavan, Wise. 
Baltimore, Md. 
1935 Cincinnati, Ohio 
1936 Buffalo, N. Y. 


1953 


White Sulphur Springs, West Va. 


Were You There? 
Conference Attendance Records for Past 30 Years 
269 1938 Minneapolis, Minn, O41 
362 San Franeiseo, Calif, 411 
376 140 Spring Lake, N. J. ol 
337 194] Atlanta, Ga, 573 
189 142 Louis, Mo. 516 
552 143 New York, N, Y. (one-day 126 
745 144 Chicago, Ill. 721 
476 145 No Conferenes 
514 146 =Quebee, Que. 807 
258 1047 New Orleans, La. 605 
440 Boston, Muss, 
149 French Lick, Ind. His 
514 150 Pasadena, Calif 
639 1951 Washington, 765 
162 152 Chieago, Ill, 850 
New York, N. Y. 1009 


1953 
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Lisuring Conrest 


The outstanding success of the national 
for “My Most Intere sting Light 
| undoubtedly establish it as 


contest 


ing Job” wil 


on annual affair of importance 


his mene 
at the 


major 


ond contest featured nine entries 


national level, which represented 


local and regional contests 


total of 118 


“finalists” in 


members had 


in whieh a 


participated. The program is under the 


direetion of the Lighting Service Forum, 


Lee E. Tayler, Chairman 

Grand Finalist winners of the contest 
were: 
First prize, £100.00: Merrill R. Humber, 


winner for Northern California See 


tion and South Pacitie Coast Region. 


Lighting Broadway Tunnel 


Second Niek Stuffer, win 


prize 


ner for Cleveland Section and Great 


Integrated Functional 
utive Offiee. 
Mario G. Zervigon, 


Orleans Section and 


Lakes Region 


Ceiling of an Exec 
Third 


winner 


priv 


for New 


Floodlighting a 


Southern 
Modern 


Fourth prize, #15.00; 


Region 


Building 


\ tie for this place 


went to 
L. E. Spears, winner for Pittsburgh 
Section and East Central Region 


Lighting a Jewelry Store. 
Henry J 


Section 


winner for Mil 
Midwestern Re 
Lighting “The Grand.” 


K oet he r, 


waukes and 


gion 


Runners up in the contest were: 


Doucet, Lighting, 
Ine., Montreal. “Re Lighting St. Ensebe 
Chureh.” took first 


place for the and the 


Benoit Curtis 


This job previously 


Montre il 


Region. 


Section 


Canadian 
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My Most Interesting Lighting Job 
Contest Awards: Henry Koether gets 
his certificate and check from President 
Strong. Awaiting their turn are Nick 
Stuffer and Merrill Humber, also win 


ners in the contest. 
k. J. Whitlow, MeClure Eleetrie Co., 
Dallas, Texas. “Lighting a Television 


Tower.” The was 


Southwestern Re 


Lroadeasting entry 
winner in 


Mr. Whitlow’s entry was 


first place 
gion’s contest 
presented in his absence by M. J. Myers. 
Don kK. Frank, Eleetrie & 
Manufacturing (o., Spokane, Wash. “Re 
Bank Lobby.” Mr. Frank’s 
entry, presented in his absence by Wal 
represented the Pacifie North 


Columbia 


Lighting a 


ter Toly, 
west Region. 


RK. R. Dunean, Jr., New Bedford Gas 


and Edison Light Co., New Bedford, 
Mass. “Harvard Trust Company Direc 
tor’s Room.” This job was winner for 
the New England Section and North 
eastern Region 


Delegates from Canadian Sections and Chapters of the Society totalled 61 
members. Here some of them are grouped in the Commodore lounge. 


National contest were 
leaders in 
Prof. E. M. Strong, Cornell 
University, Ithaca, N. Y.; C. L. Crouch, 
Teehnical Director of ILE.S.; S. G. Hib 
ben, Westinghouse Electrie Corp., Bloom 
field, N. J.; W. F. Little, Electrical Test 
ing Laboratories Ine.; Lester H. Graves, 
retired), Past President of I.E.S. 


Judges at the 


oceknowledged illumination. 


These were: 


Resipence Licguting Forum Session 


Another special session at the Confer- 


ence which rates considerable space in 


the record was the Residence Lighting 


Forum Session held Thursday morning. 
The meeting was under the Chairmanship 


tuchholtz, home 


vith 


of Edith L. 
consultont 


lighting 


Westinghouse Lamp 


Division 
Latest developments and techniques in 


home lighting were discussed by five 


suthorities in the residence lighting field. 


Installations deseribed ranged from a 


typical small development house to a 


luxurious city apartment, and included 
all rooms of the home, and even a lovely 
spring garden lighted for night time en 
Special attention was given to 
of the 


residence architecture, 


joyment. 


the problems created by some 


current trends in 
such as the increasing use of large win 
dow areas, open planning, sloping ceil 
of the 


chief emphases of the meeting, stressed 


ings, and exposed beams. One 
by all the speakers, was the necessity for 
carly planning. 


Virginia Skinner, home lighting diree 


tor of the Long Island Lighting Co., 


speaking on “Practical Lighting Features 
two 


in Long Island Homes,” deseribed 
houses of quite different price-levels. 

An alleleetric home in a suburb of 
Nashville, Tenn., was described in detail 
by May Gale, home 
the Tennessee Valley Authority, 


ealled her talk “Eleetrieal Planning In 


Love economist of 


who 


cludes Good Lighting.” 

Third program 
Kerr Sanders of the Chieago Lighting 
Institute, who deseribed “New Lighting 
Installations In and Around Chicago.” 
Mr. Sanders showed photographs of a 
and unusual 


speaker on the was 


number of interesting 
homes, Some of them in the luxury class 
and several of them very modern in style. 

An interesting analysis of “Solutions 
to Lighting Problems Created by the 
New Architecture” 
Mary Taepke, assistant to the director 
of home service of the Detroit Edison 
Co. Miss Taepke described methods of 


lighting treatment that have been sue 


was presented by 


cessful in a number of modern homes in 
the Detroit area. 

Emily Alexander, home service super 
Power Co., pre- 


visor of the Georgia 


sented a paper with the title “Introdue- 
ing Garden Lighting Fashions in Atlan- 
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Residence Lighting experts demonstrate “keys” to success- 
ful operation of Residence Lighting Forums. Seated: Emily 


Norma Vacha (Cleveland Section) receives the Regar Cup 
from President Strong. Gene Beggs, Chairman of the Golf 


Alexander, Mary Taepke; 


standing: Kerr Sanders, Jan 


Reynolds, May Love Gale, Virginia Skinner and Edith 


Buchholtz. 


ta.” As a means of gaining experience 
with garden lighting techniques and ma 
terials, the Atlanta Residence Lighting 
Forum planned a spring meeting on the 
subject of garden lighting, and did the 
actual lighting of a garden which was 
made available to them. 

The 1953 edition of the I.E.S. Recom- 
mended Practice for Residence Lighting, 
was introduced by Jan Reynolds of Sy! 
vania Electric Products, Ine., chairman 
of the subcommittee of the Residence 
Lighting Committee which prepared it. 
Speaking for Mary Webber, home light 
ing specialist for the General Electric 
Company, for the past three years chair 
man of the Residence Lighting Commit 
tee, Miss Reynolds pointed out that the 
Practice has been completely rewritten 
since its last edition in 1947, and repre 
sents the first comprehensive recommen 
dation for fulfilling the visual require 
ments of family life in the home, rather 
lighting the 


than merely home, in the 


abstract. 


SoctAL ProgRaM 


Top social function in the Society is, 
of course, the annual President's Ban 
quet. This was a brilliant affair held on 
the closing day, with 770 members and 
guests attending. As a closing ceremony, 
before turning the event over to dancing, 
Professor Everett M. Strong was pre 
sented with his Past President’s Pin, by 
incoming President A. Homer Manwar 
ing, officially inaugurating the new ad 
niinistration. 

A pleasant custom, started at the 1952 
Conference, was continued this year, in 
arranging a_ special ’ast-Presidents’ 
table at the Banquet, directly in front 
of the speakers’ table. A standing ova 
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tion was given this distinguished group, 


who were: 


Mr. & Mrs. 8S. G. Hibben 
Mr. Walter Sturrock 

Mr M s. ¢ tioddard 
Mr Mrs. lL. E. Tayler 
Mr & Mrs. A. F. Wakefield 
Mr. 8. B. Wiliams 

Mr Mrs. Willard Brown 
Mr Mrs. L. Graves 
Mr. & Mrs. W. F. Little 
Mr. H. H. Magdsick 

Dr. Ward Harrison 


Another highlight of the social pro 


gram was the “Mixer” party held the 


which the New York 


Almost the 


first evening, at 


Section was host. 


convention got dressed up to enjoy the 


more personal contact of a buffet and 
cocktail party. 


entire 


Contest, is at right. 


New President A. H. Manwaring and 
Mrs. Manwaring in the receiving line 
at the President's Reception. 


Table for Past-Presidents of the Society and their wives was located directly in 


front of the head table. 
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New 
Industrial-Commercial 
Fixture Line! 


New Sylvania I-C Fixture 
with 45° x 45° louvered 
shielding 


Showing I-C 


Fixture with 

type reflector 

providing 45° | | A 

crosswise 

shielding New from every angle! 


A @ Now Sylvania comes forward with the new I-C series 
the most sales-winning lighting fixture line ever offered 
It’s another high quality Sylvania line, including today’s most 
. P ‘ wanted features. Amazingly versatile, too, with 4, 5, and 
Quality built and packed with 8 foot units specifically designed to meet the lighting needs of 
these advanced features: offices, stores, schools and factories. Ideal for critical 
seeing tasks such as those encountered at printing plant 
composing stones or in the machining of specular metals. 


45° x 45° Louvered Shielding—Direct Glore 
is kept to a minimum when 45° x 45° 


louver shielding is used. And, it’s a right-priced line offering new business 

60% -40% Distribution — Distribution from opportunities to your architect, builder, and electrical- 
L-C fixtures is 60% downward and 40% contractor friends... for both industrial and 
upward, providing a strong direct com- commercial applications. 


ponent for high levels of illumination. 


: Remember, this Sylvania I-C line is designed, built and 
Versatile end rugged, too! — Channels are tested and fully guaranteed for one year by Sylvania. For 
die-formed of 20-gauge steel. Made with 4 
detailed information see your Sylvania representative or write 


extra knockouts to provide flexibility of 
installation. Designed for individual or directly to: Sylvania Electric Products Inc., Dept. 3X-3011, 


continuous-row installations, pendant or 1740 Broadway, New York 19, N. Y. 
surface mounting. Metal parts Bonderite 


treated to resist deterioration. Channels, 
louvers and steel panels finished in Syl- 
vania’s high-temperature baked Mira- 
coat, providing 86% reflectivity. 
T-17 Low Brightness Unit — The 1-C line has 
been designed to accommodate the 40- 


watt 60-inch 1-17 low-brightness lamp, 

meeting the need for a unit with minimum 

shielding. Combines low brightness, com- 

fortable illumination with high efficiency 

ond easy maintenance. LIGHTING - RADIO - ELECTRONICS - TELEVISION 


In Canada Sylvania Electric (Canada) Ltd 
University Tower Building, St. Cotherine Street, Montreal, P. Q, 
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Industry Women’s luncheon attended by 28 women active in the lighting indus- 
try and registered at the Conference was held Thursday noon. 


An “industry women’s” luncheon was 


suother interesting feature, Thursday 
About 28 lady 
in the lighting industry held a luncheon 
Reynolds of 


Women from 


noon, executives active 


party, organized by Jan 
Sylvania Eleetrie Products. 
many parts of the country participated 


in this. 
LADIES’ PROGRAM 


The 259 ladies accompanying delegates 
to the conference had a special program 
of their own, under the direction of Jan 
Reynolds as Chairman. In addition to 
the Banquet, and the Mixer party, trips 
United Nations, 
and around Manhattan in a sight-seeing 
Fifth 


shows 


were arranged to the 


Avenue shops and Broad 
offered 


from the 


boat. 


way secant competition, 


judging attendance at these 
excursions. 


A “kaffee-klatsch” 


held each morning for the ladies in one 


get together was 
of the larger parlors of the Commodore 
Hotel. 
ing point, meeting place and 


The gathering served as a start 
a fine op 
Mrs. 
North 
eastern Regional V-P was hostess. Ms. 
Taylor was assisted by: Mrs. R. C. Kin 
ney, Mrs. R. M. Zabel, Mrs. 8. F. Hauser, 
Mrs. J. D. Hall, Mrs. C. E. Ellis, Mrs. 
M. N. Waterman, Mrs. L. T. 
Mrs. A. L. Dougherty, Mrs. 8S. H. Hazel 
ton, Mrs. H. Chippendale, Mrs. Matt 
Veeck and Mrs. E. M. Rambusch. 


portunity to make new friends. 


George J. Taylor, wife of the 


Johnson, 


MEMBERSHIP PRIZES 


President Strong awarded checks to 
representatives of winning Sections and 
Chapters in this year’s Membership Cam 
aign, during the Janquet ceremonies, 
First 


Northern California 


went to the 


Finch 


for Group I 
Section, 


prize 
Dan 


anecepting the cheek. 
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Roy Dahlin, outgoing Chairman of the 
Southern California Section which 
placed second in the membership race 
in Group I, is congratulated by Presi- 
dent Strong. 


Group II was the St. Louis 


Section, for whom Lee We!lace accepted 


winner 


the award. 

Group IIL had 
and Arizona Chapter second. 
was won by the Mid South Chapter, with 
New 


Indiana Chapter first 


Group IV 


Mexico a clese second. 


TRAVEL GAVEL 


The and anvil, awarded for 


membership times miles traveled to the 


gavel 


Conference, has itself traveled only from, 
back to New 
three vears. New Orleans won it 
1951 and 1952. 


to New 


and Orleans these past 
again, 
Ten of their mem 
York did the 


was second with 


with 5&8. 


us in 
bers traveling 
trick. 
delegates, Chicago third 


Toronto Seetion 


If this seems confusing, it should be 
noted that the gavel award is based on 
the largest attendance present in per 
centage of the total Section membership, 
Fifty of the 


Society's 63 Sections and Chapters were 


times the miles traveled. 


represented in the Conference attendance, 
GoLr AWAKD 


keenly contested is 


President’s Cup, also known 


Another trophy 
the LE.S. 
aus the Law Trophy. Marty Boettinger, 
Toledo, almost a perennial winner of this 
contest again earried away the Law Tro 
phy. This silver cup was presented to 


the Society by Clarence L.. Law, Presi 
dent in 1923-1924, and is placed in com 
petition at each Conference on an 18- 


hole handicap basis. 

The Cup, 
competition sinee 1937, 
Norman Vaecha for the Cleveland Seetion, 
The Regar Cup is a gift of the late G. B. 
1936 1937. 


Regar which has been in 


was necepted by 


hegar, President in 


Kaffee-klatsch held each morning brought ladies together for visiting and plan. 
ning. Mrs. George J. Taylor, second from right, was chairman. From here they 
embarked on a day's activities of sight-seeing and social events. 
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Illumination, School, Q & Q, Street and 
Highway and Store Lighting Commit- 
tees. 

Most of these meetings were breakfast 
meetings or in the late evening. 

New York Section compiled a mimeo 
graphed list of lighting installations to 
see in New York, distributed to all dele- 
gates. 

Advance purchase of Preprints was 
opparently a popular procedure. Not a 
copy was to be had by the end of the 
week. 

Bob Blatt of Electrical World was 
about the busiest man at the Conference, 


taking pictures by the dozens. 
The Receiving Line at the President's Reception: left to right are Mr. and Mrs. 
C. C. Keller, Mr. and Mrs. Kirk Reid, Mr. and Mrs. R. F. Hartenstein, Mr. and Wuere Crepir is Due 
Mrs. D. M. Jones, Incoming President and Mrs. A. H. Manwaring and President 
and Mrs. E. M. Strong. 


As many members know who have con- 
ducted Regional and National Confer- 
ences, organized effort by many people 
is required for a meeting such as this 


A Past Presidents’ luncheon on Wed one, Credit is due the following, for the 


nesday brought together twelve past smooth operation of the New York Con 


presidents of I.E.S. as guests of Incom ference: 


ing President A. H. Manwaring: 
CONFERENCE EX®OUTIVE COMMITTEE 
Willard C. Brown Ht, Magdsick 
Graves Prof. E. M. Strong 
Charles If Goddard Walter Sturrock 
Dr, Ward Harrison Tayler Vice-Chairman Ernest H. Salter 
Samuel G. Hibben A. F. Wakefield Electrical Testing Laboratories, In 
Littl = B. Williams 


Chairman Clarence C. Keller, 
Holophane Company, Inc 


Secretary A. D. Hinekley, 
Illuminating Engineering Society 


Vice-President Northeastern Region 
George J. Taylor, Brite Lighting 
Chairman New York Section 
Presidential hand-shake. Incoming Na- a M. N. Waterman, Westinghouse Electrie Corp 
tional President A. H. Manwaring and ; Sub Committee Chairmen 
retiring President M. Strong greet Douglas Hl. Baker Edward Ramsbuach 


each other. Eugene W. Beggs Miss Jan Reynolds 
Kobert ¢ Blatt George J. Taylor 
Arthur H. Brooke J. B. Spillane 
Berlon C. Cooper Matthew A. Veeck 
William G. Morrison 


In the laclies golf contest, Mrs. Continued on page 


Eugene Beggs took low net, low gross 
team championship——as the sole 


contender, 


INOIDENTAL [TEMS Southwestern Regional V-P M. J. Myers, 
Jr., and Mrs, Myers. 


The Auditors and Controllers Con 
vention was in business on the same floor 
as LES. at the Commodore. Two ladies : 
from their Convention registered = at Committee meetings went on at all 
LE.S., bought banquet tickets and re hours during the week of the conference. 
evived a complete folder of LE.S. litera Making the most of the presence of out 
ture, Thoroughly fouled up the registra of town members were: Publications 
tion records of both conventions, Committee, Office, Light Control, Nomen 
George Stickney, elder statesman, Papers, Research Fund, Study 
Charter member and Past: President Projects in Industry, National Defense, 
the Conferences \ sad report, however. 
Mrs. Stickney who was with him in New ‘ence Lighting Forum, Edueation, Pub- py p, B. Harmon, Austin, Texas, chats 
York, passed away September 20, a few lie Buildings, Daylighting, Loeal Activi with George Taylor, Northeastern Re- 


days after the Conference closed, ties, Sustaining Membership, Color & gional VP. 
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YOU'D 


IN A LUMINAIRE (_/ 
OF SUCH RADIANT 7 


Slim, trim and functional in appearance, the Garcy Starliner lends 
itself beautifully to contemporary styling. When surface mounted, 
its shallow contour economically simulates built-in lighting. 

Yet within its compact design, this luminaire embodies every 
wanted feature. Side panels of Corning’s Alba-lite glass are 
attractively framed in protective metal rails . . . promote efficient 
light distribution while contributing to proper brightness 

control. Garcy’s louver design provides 30° x 40° shielding. 

The Starliner is superbly made . . . note the round edges on end 
plates and side rails. Economically installed, easily maintained. 
Available as two-lamp or four-lamp units in 4 ft. or 8 ft. lengths 
for standard fluorescent, rapid start or slimline lamps. 

Write for Bulletin 


GARDEN CITY PLATING & MFG. CC. 


1760 N. ASHLAND AVE., CHICAGO 22, ILLINOIS 
IN CANADA: GARCY CO. OF CANADA LTD., 191 NIAGARA ST., TORONTO 
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FAST, LOW-COST 
INSTALLATION 
with Garcy Sliding 
Clamp Hangers for easy 
alignment, both vertic- 
ally and horizontally. 
Adjustable in height by 

simply turning stem. 


MAINTENANCE 
Single louver shield 
permits relamping two 
8 ft. fixtures from one 
ladder position. 


STURDY 
CONSTRUCTION 
V-shaped backbone 
securely holds louver 
cross-fins under spring 
tension . . . prevents 
looseness, rattie or 

“sing.” 


| 
= 
GaARCY Star lin er 
OVER 80% EFFICIENCY 30° x 40 Shielding 
/ 
<7 
j 
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Finance Committee Publicty and Attendance Committee 


(Continued from page 12A 


NATIONAL TROMNICAL CONFERRENCE Chairman Arthur H. Brooke Chairman Berlon C. Cooper . 
19521955 Benjamin Electric Mfg. Company Electrical Construction & Maintenance, 
Leon T. Johnson Warren J. Prediger McGraw-Hill Publishing Company 


iftendance Promotion 


Responsible for the general coordination of all 


conference activities including all pane and Historian L. R. Anderson, Radio, TV, Press 
budgets, and in cooperation with the Papers Chairman Herbert Cornell, q 
Committee for the satisfactory allocation of Chairman Douglas H. Baker Louis Goren Chairman =" 
time for the Technical Papers Sessions Litecontrol Corporation John Kerr, Jr David H. Bluford ay 
< Kenneth E. Ferree Henry J. Wald Arthur W. Segil Keith Crandall : 
if 
Chairman —- Hoyt P. Steele Conference Miss P. Presbrey a * 
Henjamin Electric Mfg. Co Hotel Committee Announcement Harry Tomlinson P 
A. Corades« Conference Program 
L. Amick Clarence (. Keller Chairman William G. Morrison R wadeschi 
Public Service Electric & ¢ Chairman ra Newman, 
J.C. Forbes George J. Taylor John M. Adams Gene G. Rae 1. F. MePartland, Jr. A. D. Hinckley : 
K. PF. Hartenstein A.S. Turner Samuel H. Hazleton Robert L.. Zahour 
Harry Tomlinson 
Paul H. Hildebrand M.N. Waterman 
A.D. Hinckley M. Zabel Lighting and Decoration Committee Reception Committee 
? ; Chairman Edward Rambusch Chairman, Matthew A. Veeck { 
Parees 1052 1953 Kambusch Decorating Company Consolidated Edison Co. of New York, Inc. 
Responsible for the procuring, review and ~ linger phen b Snook Taylor M. Barr Jules Levenstein 
. da ne 
approval of all technical papers and discus Joseph FP. Watkins Horace R. Finney Ralph H. MacVean 
tate 
sions thereof, for presentation before National = —— Miss Jean Fowler Edwin R. Manning ° ree 
Technical Conterences of the Society LE Aa P Victor G. Fucigna Miss Winonah Murphy 
d Pages Walter H. Garrett Daniel J. O' Neill 
Chairman KR. M. Zabel Joseph FO MePartland, Jr., Chairman Miss Geraldine Grant Ferdinand C. Sasse ah, 
Westinghouse Electric Corporation freorge Ganzenmuller Herbert S. Hartley 
Viee Chairman, L. FE. Barbrow 
National Bureau of Standards 
L.. J. Battolph Laupp 
Cottrell Lowell. Jr 
George Gilleard A. Trosper 
B. F. Greene Hf. Wright Technical Program 
Seaview ComMITTER 1952 1955 
Responsible for conducting a Lighting Service National Officers Report Visual Factors in Lighting Ww S. Stiles 
- Teed O.BLE., D.Se., Department of Scientific and 
Forum in connection with the National Tech \ 
nical Conferer f the Society londay Morning, September 14th Industrial Research, National Physical Lab 
Grand Ballroom oratory, Teddington, Middlesex, England. 
hy Chairman Hoyt P. Steele 
Chairman lL. EF. Tayler Discussion lack LD R 
Detroit Edison Company Benjamin Eleetrie Mfg. Co. Des Plaines. I H. R. Blac well, Director ision Research is 
—— Light Jubil Wal Laboratory, University of Michigan 
deb « Joseph S. Schur r ‘ it's Jubilee alt Sy : 
Paul! Hildebrand aehe = rom ulter — Glenn A. Fry, Director, School of Optometry 
Rey A. Palmer and Co-Director, Institute for Research 
Edison Electric Inetitute 1955-1954 
in Vision, Ohio State University. 


The General Secretary Reports Keller 
Holophane Companys he ‘ S K. Guth, In Charge of Research, Lamp 
President's Address k. M. Strong, Cornell Division, Application Engines ring Dept., 
General Electric Co., Cleveland, Ohio 


Chairman Jan 8. Reynolds 


University 
195354 4. H. Manwaring Harry Helson, Dept. of Psychology, Univer- 


flur Socrety in 
Mre. James M. Arthur Mrs. Clarence (. Keller Philadelphia Electrical & Mfg. Co sity of Texas ' 
Mrs. Fugene W. Beggs Mrs. KR. Kinney Presentation of Fellows in 195% President Ward Harrison, President, Commission In- 
ternationale de Eelairage 


Mre Kobert C. Blatt Mre. William F. Little Strong 

Mrs. H. Chippendale, Jr. Mrs. Wm. G. Morrison Announcements by Chairman, Conference Ex 

Mrs. Berlon Cooper Mra. Edward KRambuseh ecutive Committee Keller, Holophane Light Sources and Controls * 

Mre A. L.. Dougherty Miss Ann Rankel Company, Ine aan. 
Tuesday Morning, September 15th 


Mixes Lillian Miss Kuby Redford 

Mrs. Clayton KE. Ellis = Mra. Ernest Hf, Salter Light and Vision East Ballroom 

Charles Franck Mrs. Hugh P. Seott Seasion Chairman L. J. Buttolph 

Mre ©. Goddard Mrs. Lee FE. Tayler Monday Afternoon, September 14th Gieneral Electric Company 
' Mrs, James 1). Hall Mre. George J. Taylor firand Ballroom Discussion Organizer E. H. Raddin 

Mise lucy Hanan RF. Townsend Neasion Chairman R. M. Zabel Champion Lamp Works 
Mra Hauser Mre. Matthew A. Veeck Westinghouse Electric Corp 

Mre. 8. H. Hazleton MN. Waterman Dimming Hot Cathode Fluorescent Lamps 

Mre. Samuel Hibben Mre. Eleanore Weise Visual Fatigue with Special Reference to J. Campbell and H. E. Schultz, General 

Miss Caroline E. Morn) Mra. R. Zabel Lighting Weston. Director of Group Electric Co., Cleveland 

Mre. Bruce J. Jensen Mrs. Robert L. Zahour Research OQeeupationa: Opties, Institute Ww H Abbott, General Electric Ce., Ft. 

Mra. Leon T. Johnson of Ophthalmology University of London Wayne 

Secretary of Vision Committee, Medical Re 7 


(Continued an page ITA) 


search Couneil 


Regional Committee 


Chairman tieorce J. Taylor 
Day Brite Lighting, Im ‘ 
Francis Clark Fred J. Verlander 


ony Next Year's Conference Paper Outlines 
Due january 15 2 


Sports Commattee 


Chairman Eugene W. Beges If vou plan to present a paper at the 1954 National Technical 

. Eugene ©. Batailh Torrey A. Tellefsen Conference in Atlantic City, NOW is the time to prepare your 
ae outline. All outlines for 1954 Conference papers must be in the 


hands of the Papers Committee no later than January 15, 1954, 


Transportation Committee 
Chairman — J. Bo Spillane Send them to: Dr. R. M. Zabel 


Sylvania Bleetrie Products In 


Papers Committee Chairman 
Westinghouse Electrie Corp. 


Committee 


(hairman Robert ¢ Hiatt 
Electrical Werld, MeGraw Hill Publishing (+ Bloomfield, New Jersey. 
J. Dickerhoff Hlerbert A. Kliegl 
John W. Hamilton Iluch Seott 


Wilham Il. Keen Kay J. Stefany 


MINATING ENGINEERING 


14A TELECAST—Lighting News of Current Interest LL 


hoe 
ws 
: 
= 
. 


Here’s progress you can measure 
in fluorescent ballast design 


IMPROVED HEAT CONDUCTION is assured when side 
panel is mounted in contact with channel metal. 


EASIER MOUNTING is possible because of new lo- 
cation of leads, out of the way of mounting tools. 


Lighter by half a pound and only in. high . . that’s 
progress in fluorescent ballast design. These G-E two-lamp, 
1-watt rapid start and standard switch-start ballasts assure 
both easier handling and far more compact and economical 
fixture design. You can count on sizeable savings in handling 
and shipping costs on mass production runs. 


MORE EFFICIENT DESIGN gives you better ballast opera- 
tion, too, For example, the long panels on either side of this 
new ballast case permit rapid heat dissipation into fixture 
channel metal when ballast is properly mounted, 


NEW LEAD LOCATION makes mounting easier. Half way 
between center mounting slot and corner mounting holes, 
leads can’t interfere with mounting operations. 


FOR BETTER FIXTURES that are smaller, more convenient, 
easier to install and handle, it will pay you to use G.B.’s 
new shallow-height brick case ballasts for two-lamp, 40- 
watt applications. Contact your nearest G-E Apparatus Sales 
Office or authorized G-E distributor today. General Electric 
Company, Schenectady 5, N.Y. 412-110 
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Having trouble hanging 
lighting fixtures from 
sloping ceilings? 


THEN TRY THE... 
NEW SILVRAY 


SUPER 


LINE 


3159 


SUCCESSFUL 
INSTALLATIONS IN 


SCHOOLS 
HOSPITALS 


with the 


UNIVERTICAL 
ALIGNER* 


This new, exclusive Silvray development is the casiest answer to the annoying, 
STORES troublesome and time-consuming problem of vertical alignment of stem suspension 


INSTITUTIONS fixtures from sloping ceilings. In single story buildings and in many schools, slop 


ing ceilings are used to permit clerestory windows. The Silvray Super 1500 has 


been selected in many instances as the one unit that would provide perfect vertical 


prove eee 
the outstanding efficiency and alignment. A special, quickly adjusted mechanical device, concealed in the canopy, 
economy al the combination af this con 
ime ALIOWS wount oO swing an ADSOTUTC crtica on siope u 
ll tl tt to an absolute vertical position on ceilings that slo; 
damp it uses. Perfect shielding of light to 45°, and then securely locks the stem in place. No trouble . . . no tools. 
vource provides glareless hadowless 
light. The Super 1500 duay recom F 
mended for critical lighting require *Patent applied tor 
ments, 
SEND FOR COMPLET : 
E DETAILS FLOOR SERVICE 

The complete facts about the Silvray Super 1500 Line... MAINTENANCE 

its efficiency, economy and adaptability are available 

upon request. Just fill in, clip and mail the coupon below. Easily and quickly accom 
vered-bow! thru the fixture ‘ 
* SILVRAY Lighting, Inc. 104 West Main St., Bound Brook, N. J. ' opening with a pole type 
' ' lamp changer. The one 
; Gentlemen: shown operates on the vac ‘s 
‘ , €: dle lamps of from 75 watts 
on the SUPER 1500 LINE to 1000 watts. 
' 
wame 
' 
riTLe 
city TONE STATE RKO BLDG., RADIO city 
YORK 20, N. Y.- 
eee 
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hlectrical Characteristics of Fluorescent Lamps 
and Ballasts Gungle, Sylvania 
Electric Products Inc., Salem 

Cold Cathode Power Sources — R. 
CELine, Ine St. Charles, Il 

Some Applications of High Speed Motion Pix 
ture Photography to Lamp Manufacturing 
I. S. Goodman, Westinghouse Electric Corp., 
Bloomfield 

Mercury Lamp Starting Requirements for 
Outdoor Applications A. E. Binder, Gen 
eral Electric Ce., Cleveland 


Hultgren, 


My Most Interesting Lighting Job 
Contest 


Tuesday Afternoon, September 15th 
East Ballroom 
Chairman —- Lee E. Tayler 


Detroit Edison Co 


Judges 

Crouch, Technical Director, Nluminating 
Engineering Society 

Lester H 

Samuel G 


Crraves 
Hibben, Westinghouse Lamp Divi 


sion 


William F. Little, Electrical Testing Labora 
tories, Ine 
Everett M. Strong, Cornell University 
Regional Winners 
Canadian Lighting of # Church 
Benoit Doucet, Curtis Lighting 


of Canada Ltd. 

Lighting of a Jewelry Store 

L.. E. Spears, Pennsylvania 
Power Co., New Castle, Pa 
Lighting an Executive Office 
Nick Stuffer, Westinghouse 
Electric Corp., Cleveland 
Lighting of a Dress Shop 
Henry Koether, Wisconsin Ele« 
tric Power Co., Milwaukee 
Lighting of a Bank Directors’ 
Room 

R. Dunean, Jr., 
Gas & Electric Light Co., 
Pacifix Lighting a Banking Room 
Northwest Don Frank, Columbia Electric 
& Mfg. Co., Spokane, Wash. 
Floodlighting the Mississippi 
State Highway Headquarters 
Bidz 

Mario G. Zervigon, L. N. 
man & Associates, New Orleans, 


hast Central 


Great Lakes 


Midwestern 


Northeastern 


New Bedford 
Mass. 


Southern 


Good 


La 
South Pacifie Lighting the Broadway Tunnel 
Coast Merrill Humber, Humber & 


Walker Co., San Francisco, 
Calif. 

Southwestern Lighting a TV Tower 
J. Whitlow, McClure Elec 
trie Co., Dallas, Texas. 


Lighting Progress—-A Demonstration 
Report 


Evening, September 15th 
firand Ballroom 
- Theodore C 
Products Ine., 


Tuesday 


Sargent 
Salem 


Chairman 


Mase 


Sylvania Electric 


Lighting Evaluation 


Wednesday Morning, September 16th 
East Ballroom 
Seasion Chairman W. P. Lowell, Jr 
Sylvania Electric Products Ine 
Dean Farnsworth 
tase, New London 


Discussion Organizer 
Naval Submarine 
Conn 
Comparative Analysis of Comfort and Glare 
D. E. Spencer, University of Connecticut. 
The Orientation Reflex —- H, L. Logan, Holo 
phane Co. Ine., New York 
Maintenance of Industrial 
Egeler, Ro F. VandenBoom 
Cleveland 
Appearance Factors in Lami 
Haskins, Jr.. West 
Bloomfield, N. J 
Lighting Installa 
Allphin, Sylvania 
Salem, Mass 


Lighting 
General Elec 
tric Co 
Efficiency and 
nous Panels M. E 
inghouse Electric Corp., 
Fluorescent 


Photographing 
tions in Color Ww 
tric Products Ine 


Utilization 


Wednesday Afternoon, September 16th 
East Ballroom 

Session Chairman —-B, F 

Consulting Engineer 

Discussion Organizer Db. M 

University of California 


Greene 


Finch 


Intertlectance Tables from Conventional Pho 
Data L EF Innis, Sylvania 
Products Inc., Salem, Mass 
Measured and Calculated 
Utilization —J. R. Jones, 
Electric Corp., Bloomfield 
Westinghouse Electric Corp 


tometric 
Electric 
\ Comparison of 
Corfiicients of 
Westinghouse 

J. J. Neidbart 
Cleveland, Ohio 


Measured Utilization Factors W. M. Potter 


A. H. Russell, General Electric Company 
Cleveland, Ohio 
Rectangular Coordinate VPhotometer for 


Large Area Luminaires J. A. Losh, A, I 


Smith Iron Co., Chelsea, Mass, 


Street Lighting 


Thursday Morning, September 17th 
East Ballroom 
Svasion Chairman ‘ N. Laupp 
Wisconsin Electric Power Co 
Discussion Organizer F. DD. Wyatt 


Chicago Park District 


Lighting in 
Iinois 
Service 


The Development of Highway 
Metropolitan Chicago and Northern 
—R,. J. Seitz, E. M. Prima, Pablic 
Co, of Northern 

Light and Night 


Illinois 
Traffic Accidents 


Baldwin, National Safety Council, Chicago 
Some Observations on Fluorescent Street 
Lighting Here and Abroad Philip H 
Houser, Rectifier Dept General Electric 
Co., West Lynn, Mass 
Effect of Temperature on Fluorescent Street 
Lighting luminaires J. EF. Boek, J. 8 
Franklin, General Electric Co., Lynn, Mass 
Street Lighting Phetecell Control Calibration 
Cabinet lL. C. Edwards, W. N. Lindblad, 


Pacific Gas & Electric Ce. San Francisco 
Calif. 


Residence Lighting Forums in Action 


Thursday Morning, September 17th 
West Ballroom 
Chairman Edith L. Buchholtz 
Westinghouse Electric Co., Bloomfield, N. J 


Lighting Features in Long Island 
Homes Virginia Skinner, Home Lighting 
Director, Long Island Lighting Co 

Electrical Planning Includes Good Lighting 

Home Economist, Tennessee 


Practical 


May Love Gale 
Valley Authority 

New Lighting Installations 
Chicago Kerr Sanders, 
Institute 

Solutions to Lighting Problems Created by the 
New Architecture Mary Taepke, Detroit 
Edison Company 

Introducing Garden Lighting Fashions in At 

Alexander, Georgia Power 


in and Around 
Chicago Lighting 


lanta Emily 


Company 


Residence Lighting Forums in the 

Edith L Buchholtz Chairman 
Residence Lighting Forums Committes 

Announcement of New Edition of Kecom 
mended Practice for Residence Lighting’ by 
Residence Lighting Chairman 
Mary Webber, General Electric Company 


Committee 


Measurements 


Afternoon, September 17th 
Fast Ballroom 


Thursday 


Nession Chairman H. L. Wright 
Curtis Lighting of Canada Ltd 
Discussion Organizer W. Allphin 


Sylvania Electric Products Ine 

Effect of Ambient Temperature on the Light 
Output of Fluorescent Lamps M 
Holden Lamp Works, 
Mass 

Effect of Temperature on Electrical and Color 
Parameters of 40T12 Fluorescent Lamps - 
Electric Products 
Ine., Salem 


Champion Lynn 


Jerome, Sylvania 


M 
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An Instrument for the Evaluation of Night- 
Visibility on Highways A. KE. Simmona, 
Db. M Finch University of Californie, 


Berkeley, Calif 

Design Characteristics of a Photo Electric 
Brightness Meter K. Freund, Photo Re- 
search Corp, Burbank, Calif. 


Daylighting 


Thursday Afternoon, September 17th 
West Ballroom 


Session Chairman G. Gilleard 
Curtis Lighting Ine 
Discussion Organizer RK. A. Miller 


Pittsburgh Vlate Glass Co 

Glass Block — 
Billhartz, R. 
Pitta- 


Functional Toplighting with 

F. Kingsbury, W. H 

McKinley, Pittsburgh Corning Corp 
burgh. 

Daylighting with a New 
Skylight A. Boyd 
gan and J. L. Reid, 
craco 

Daylighting with Plastic 
Cireene, Consulting Engineer, New 


Kind of Functional 
University of Miehi- 
Architect, San Fran- 


Domes B F. 
York 


Closing Session 


Thursday Afternoon, September 17th 
East Ballroom 
Chairman Hovt Steele 
Benjamin Electric Mfg. Co 


Report of the Committee on Resolutions — 
Chairman, 8S. Hibben Westinghouse 
Electric Corp., Bloomfield, N. J 


Deadline January | for 
1.E.S. Gold Medal Nominations 
January 1 is the closing date for re- 
ceipt of nominations for the LE.S, Gold 
Medal. Nominations for this, the high- 
est award of the Society, are invited 
from all members for consideration by 
the Medal Award Committee. 
The Gold Medal is awarded 
recognition to meritorious achievement 


to give 


which has conspicuously furthered the 
knowledge of illu. 
The following 
observed in making 


profession, art or 
minating engineering. 
points should be 
nominations for the Award. 

(1) Candidates need not be members 
of the Society, nor citizens of the United 
States or Canada. Nominations may be 
made at any time by any member of the 
General 


Society by presenting to the 


Secretary at Society Headquarters the 


name of the individual whose accom 


plishments in his field are deemed worthy 
of such recognition in the field of en 


gineering, design, applied illumination, 


opties ophthalmology, lighting research, 


education, or administration and man 
agement. 
(2) In order for a eandidate to be 


considered for the award of a given vear, 
a letter requesting consideration of the 
proposed candidate shall be delivered at 
the General Office of the Society before 
January 1 of that year. 
(3) Nominations and reeords on file 
in the General Office from previous years, 
as reviewed and referred to the next 
year’s committee by the previous Medal 
Award Committee, will be given consid 
eration along with new nominations. 


(Continued on page 204A) 
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Look for this seal 
on your electrical 
contractor's guar- 
antee. He installs 
them—we back 


hum up. 


This Westinghouse quick spin-level 
feature saves time. Merely place level 
on unit and adjust by rotating the 
stems to level the fixture. 


The Westinghouse CD has 
steel channel and end plates; 
plastic sides and bottom are 
polystyrene extrusions, 
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by: Hugh S. James 


comfort No.1 problem 
when modernizing old 


In modernizing the lighting for this three-story 
grade school in Clairton, Pa., we considered eye 
comfort above all other factors. High illumina- 
tion levels with freedom from high brightness 
and glare was our objective. 

To meet these specifications, we chose fluores- 
cent well-shielded, semi-indirect fixtures— 
suspended two feet from the ceiling—to provide 
freedom from glare. 


Chose Westinghouse CD Luminaires 


The Westinghouse Type CD was most ideal for 
our purpose. It has translucent plastic sides and 
shielding, and emits just enough light to blend 
with the ceiling area. 72% of the light is directed 
up, making the entire ceiling area a low bright- 
ness light source. Initial footcandle readings on 
desk tops was 45. After six months, maintained 
illumination averaged 40 footcandles. 


Duquesne Light Company 
Pittsburgh, Pennsylvania 


you can SURE...1¢ irs 


Westinghouse 


This plastic CD fixture is light, easy to handle, 
not easily broken and will not bend out of shape. 
Design is simple and well proportioned to room 
areas. It contains the new Westinghouse lead-lag 
ballast, which by test increases lamp life 10%. 
Unlike older series ballasts, the new lead-lag 
operates lamp circuits independently . . . which 
means simple relamping maintenance. 

The contracting firm, Milan’s Electric Sales 
and Service, used three men to install 107 of 
these Westinghouse CD fixtures im a single day. 
Careful advance planning, plus simple construc- 
tion and ease of installation made this possible. 

For your next school lighting job, con- 
sult Westinghouse. See or call your nearest 
Westinghouse representative, or write 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pa. Ask for a copy of B-4566, 
The ABC Plan for School Lighting. J-04332A 


New Westinghouse /ead-/ag ballast is now compara- 
ble to older series ballasts in weight and size—gives 
all other inherent features of /ead-/ag at no added cost. 
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(Continued from page 
Three-Day Illumination 
Conference at U. of Wisconsin 


As part of 
“Engineering 


their highly 


Institutes” 


progressive 
conducted the 
year round, University of Wisconsin 
Extension Division offered a comprehen 
rive three-day illumination 
October 12, 15 and 14 


Institute was aimed particularly to the 


course in 


The Illumination 


interests of architects, builders, consult 
ing engineers and sehool and municipal 
officials. 

Under the direction of Paul J. Grogan, 
Director of Wisconsin’s Engineering In 
stitutes, the curricula were as follows: 


Designing Lighting for Today's Stores 
Building Requirements va. Footcandle Mea 
surements, by Charles N. Laupp, Superin 
tendent, Special Services, Sales Division 


Wisconsin Electric Power Company, Mil 
waukee, Wis 

Specialized Lighting The Trends Toward 
lower Ceilings, by Albert Kurtzon Presi 
dent Alkeo Manufacturing Co., Chicago, 
in 

Lighting Functions of Diffused and Prismatic 


by Clarence W. Clarkson, Light 


Cilass wares 


ing Consultant, Corning Glass Works, Chi 
cago, lil 
Part | Mercury Vapor Lighting of Main 


of the Solution 

Problems 

Mercury Vapor 
Puent, Street 

Line Ma 


Street Demonstration 
of Typical Lighting 

Part I! A Uni Ballast 
Series Circuit, by Ww 
Lighting Product Sales Engineer 
terial Company, Milwaukee, Wis 

A Practical Lighting Mainte 
nance, by F Lamp Dept., 
Gieneral Electric 


with 


Approach to 
Vanden Boom 


Company 


Lighting Coat Analysis and New Lamp 
Sources by F VandenBoom, General 
Electric Company 

New Developments in Industrial Lighting, by 


Iioward W tirosh Lighting 
Engineer, Westinghouse Electric 
waut== Wis 

Industrial High Bay Lighting 
(1) Dbtetribution Curves 


Application 
Corp, Mil 


(2) Utilization Coefficients 


by Cirieh, Dietriet Manager, Hole 

phane Company, Ine Wauwatosa, Wis 
The Economics of Various Vresent-day School 

Lighting Systeme, by George Gilleard, As 


sistant Chief Engineer, Curtis Lighting Ine., 


Chicago, Il 

Color Treatment of Schools, by B. H. Monros, 
Manager, Paint Sales Vittsburgh Plate 
Glass Company, Milwaukee, Wis 


1.E.S. Going Strong 

In La Crosse, Wisconsin 
The 

by Clinton 


tative in La Crosse, Wisconsin, have been 


group of members headed 


Seaquist, Local Represen 
holding Section like meetings there, with 
better than Section like 
Their first 
85 peopl 

tion from a number of associated groups, 


attendance, 
had 


present, with good representa 


meeting, September 28 


Subject of the “Light 
and Color” by L. E 
of the Twin City Seetion 


vited, and attending in gratifying num 


meeting was 
Johnson, Chairman 


Specially in 


bers, were architects, consulting engi 
neers, decorators, optometrists and 
physies teachers. In addition to Mr. 
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from the 
B. E. 
Schwarz, 


Johnson, other representatives 


parent Section (Twin City) 


Steele, 


were 
past Chairman, D. R. 
Secretary, and Robert E. Olson. 
A second meeting was held October 26 
“Light Carl F. 
Westinghouse Corp., 


Sources” by 
Electric 


The suecess of these two meet 


featuring 
n, 
Chicago 
ings has sparked a growing interest in 
I.E.8. in the 


city, destined by the look of things to be 


lighting and in Wisconsin 


the site of an active new Chapter. 


“Operation 1.E.S."" — Educates 
Midwest Officers 


About 60 Seetion and Chapter officers 
of the Midwestern Region and committee 
chairmen of the Chieago Section met in 
all-day “in 


Chicago October for an 


doctrination” meeting in I.E.S. and loeal 
procedure Ne w 
Milwaukee, Central Illinois and Chicago 


were present. 


officers from St. Louis, 


The program, organized as “Operation 
1.E.8.” 


turing A. 


included a morning session fea 
I). Hinekley, Executive Seere 
tary of the Society, who described the 
structure, aims and procedure of I.E.S., 
Ruby Redford, Editor of ILuumi 
ENGINEERING, who outlined the 


Keen in 


and 
NATING 
Society’s publication program. 
terest in the subject kept headquarters 
personnel answering questions well into 
the afternoon. 

Directing the meeting, held at the Chi 
eago Lighting Institute, was J. R. Cham 


bers, Chairman of Chicago Section. 


Letter to the Editor — 
Footcandles vs. “Ez” 
We were 


“Lumeritas,” the 


interested in the proposal 


made by anonymous 


author of the Postseript page in the 
Light 
for a new term for footeandles (Septem 


ber 1953 1 E., 


Iritish and Lignuting magazine, 
page 6A). 


and backs it up with reasoning which is 


“Lumeritas” proposes the term 


Three-Dimensional! 


lighting News of Current Interest 


masterpiece of logic. I have one main 
objection to his proposed term, however: 
(on my desk I use as a paper weight a 
2D You 
very well use an “Ez” as a paper weight, 
LUXAMERICANUS, U.S.A. 


“footeandle” (see eut). can’t 


now can you? 


Electrical Contractors Open 
Fall Lighting Campaign 

About 200 electrical contractors met in 
Philadelphia September 24 to inaugurate 
the Fall Lighting Campaign sponsored 
annually by the Eleetrical Association 
and the Philadelphia Eleetrie Co. High 
light of the campaign is a cash prize 
contest sponsored by five electrical con 
Electrical 
Contractors Association, Penn Del Jersey 
NECA, 
Contractors 


tractor groups: Independent 


Chapter of Delaware County 
Electrical 
tracters Division of the 
ciation, and the Bucks Montgomery See 
of the Electrical Con 
will prizes for their out- 


standing achievements in four classifica 


Association, Con- 
Electrical Asso 
tion Association. 
tractors win 
tions of lighting: industrial, store, office 
and exterior. 


Farm and Home Lighting — 
Topics for Full-Day Clinics 

A fullday clinie on Farm Lighting 
and another on Home Lighting were pre 
sented at the Chicago Lighting Institute 
October 20 The 
Farm lighting were sponsored by the In 


and 21. sessions on 
stitute in cooperation with the Chicago 
LES. Farm 


Electrification 


Illinois 
The 


sponsored by the 


Section, and the 


Council. elinie on 


Home Lighting was 


Chicago Residence Lighting Forum of 
L.E.S., the American Home Lighting In 
stitute, the Residence Lighting Fixture 
Committee of the Eleetric Association 
ond the Chicago Lighting Institute. 


Programs for the two clinies were: 


FarM LIGHTING CLINIC 


Morning Session: (hairman, Mrs 
Burns, Director of Home Economics 
sion, University of Illinois 

Welcome K. Hardacre 
cago Lighting Institute 


Van Aken 
Exten 


President, Chi 


Licht Sources Used on the Farm 
Jensen, Westinghouse Electric Corp 

Program Aids for Home Advisors Mrs 
Edith Huffman, Stevenson County Home 
Advisor 

New Ideas for Home Lighting Edith L 
Bachholtz Residence Lighting Advisor, 
Westinghouse Electric Corp 

Teliing the = Story Naomi Shank, Home 


Equipment Specialist, lowa Extension Serv 
ive 

Afternoon Session: (hairman, A. E. Becker, 
Manager, Association of Electric Coopera- 
tives, Springfield 

Special Purpose Lamps Ben Avery, District 
Lighting Engineer, General Electric Co. 


(Continued on page 224A) 
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Installations of Smithcraft Area Iliumi- 
nation the country over vary greatly as to 
size, pattern, shielding, periphery and 
shielding. And it's this flexibility of de- 
sign that makes this advanced overall 
lighting system an important new archi- 
tectural concept. All Smithcraft Area Illu- 
mination installations have these things 
in common: superb quality of illumina- 
tion; functional integration with the 
building structure; ease and efficiency of 
installation and maintenance. 


Reading from left to right, starting of top: 


Niagora Mohawk Power Corp., Syracuse, New ¥ 
Rowding Electric Company, 
Falls, Pennsylvania 
“Texas ‘Eastern Building, 
Mount Healthy-Seving end Lean Company, 
Mt. Healthy, Ohie 
Van Huffel Tube Cofporation, Warren,‘ Ohio 
Florida Power and Light Company, Sanford, 


ws tend you Our sew giving fur- 
information on Smithcraty Arey Ittuminstion. 


ihe 
if’ 
| hp 
— 


(Continued from page 


Application of Light to Plant Growth and 
Insect Control Prof. Herbert Beresford 
Head of Agricultural Engineering Dept., 
lowa State College 

Where Do We Go from Here L. €C. Groat 
Manager, Spoon Kiver Electric Cooperative, 


Canton 
Home Liguring CLINIC 


Morning Session: ‘hairman. Mre Robert 
Meany, President, Chicago Region of Illi 
nois Congress of Parents and Teachers 

Welcome — Martha Hrandt, Director of Home 
Economics, Commonwealth Edison Co 

New Developments in Light Sources Sam 
Eaton, Assistant District Manager, Sylvania 
Electric Products, In 

Why Ceiling Fixtures and Brackets! Edith 
L.. Buchholtz, Kesidence Lighting Advisor, 
Westinghouse Electric Corp 

Today's Trends of Built-In Lighting Kerr 
Sanders, Chicago Lighting Institute 

Design Factors of Floor and Table Lamps 
Aileen Page, Home Lighting Specialist, Gen 
eral Electric Co 

Afternoon Session: (Chairman. Marianne 
Willisch, Lecturer, Institute of Design, Ili 
nois Inatitute of Technology 

Colors Part in the Picture Jan Reynolds, 
Home Lighting Consultant, Sylvania Elec 
trie Products, Ine 

We Fit the Parts Together Edith L. Buch 
holtz, Aileen Page and Jan Reynolds 

The Pathway to a Hright Future Lois 
Fetherston, Architect and Past Chairman 
of the Chicago Kesidence Lighting Forum 


Both clinies were held at the Chieago 
Lighting Institute; registration fee for 


each conference was $3.00, 


New Publication Available 
To Advanced Engineering Students 


A new publication, to be circulated 
free to senior and graduate students 
working toward degrees in engineering 
and industrial sciences, is being planned 
by Industrial Laboratories Publishing 
Co., Chieago. The magazine, known as 
Industrial Science and Engineering, Ad 
vaneed Student Edition, states as an 
editorial policy: the presentation of 
news and other informative material of 
immediate interest and value to senior 
ond graduate students in engineering 
and the physical sciences, 

Typieal topies for feature articles 


planned are: 


Hlow to prepare for a career in research de 
velopment 

Technical education and selling as a career 

Why membership in professional societies is a 
must” for technical men 

The language of industrial science 

Areas of specialization in industrial seience 


and engineering 


Qualified students, Deans of Engineer 
ing and Chairmen of engineering science 
departments in recognized educational 
institutions are invited by the publisher 
to request the magazine. It is available 
to others by subscription only, at $25 a 
year. Publisher is Frank D. Thompson, 
Industrial Laboratories Publishing Co., 
“01 North Wells Street, Chieago 6, Ili 
nois. George A. Whittington is Editor. 


Job Placement for 
Engineering Veterans 


The Engineering Manpower Commis 
sion of the Engineers Joint Couneil is 
continuing its program of advising engi 
neers leaving the service and looking for 
placement to contact the placement bu 
reau at their college and/or the Engi 
neering Societies Personnel Service, Ine. 
at one of the following addresses: 

S West 40th St., New York, N. Y. 
S4 East Randolph St., Chieago, Il. 
100 Farnsworth Ave., Detroit, Mich. 
57 Post St., San Franciseo, Calif. 

Companies interested in these engi 
neers are encouraged by E.M.C. to main 
tain uptodate listings at E.S.P.S. and 
college placement bureaus, 


Pacific Northwest Region 
Has Own Membership Contest 


The British Columbia Seetion has chal 
lenged the rest of their Region ( Pacifie 
Northwest) to a membership race. They 
have prepared a Shield to be awarded 
annually, at each Regional Conference, 
to the Section or Chapter within their 
Region to show the greatest increase in 
membership from October Council to 
April elections. First winner will collect 
its shield at the Regional Conference in 
Seattle next April 22-23, and hold the 
trophy until the following year. Deei- 
sion of the umpire (Regional V-P) is 
final. 

Paul Donnelly, Chairman of the B. C. 
Section’s Membership Committee, has 
heen appointed Chairman of the “PNW 


Membership Competition Committee.’ 


IMumination and Seeing Course 
Sponsored by Mid-South Chapter 


An eleven-session course on Illumina 
tion and Seeing is being sponsored by 
the Mid South Chapter of LE.S. in co 
eperation with the University of Ten 
nessee. The three hour elasses, hel? on 
Thursday evenings beginning October 8 
at the University, covered the following 


topies: 


Theory of ‘Light The Eye; Partnership of 
Light and Sight 
Iumination Terms; Laws; Controls; Sys 


tems; Meters 

Electric Filament Lamps Mereury Lamps; 
Glow Lamps; Fluorescent Lamps 

IIiumination Design Lumen Method (Parts 
and IT) 

Effects of Light on Seeing. 

industrial Lighting 

(iffice and School Lighting 

Store Lighting Exterior Lighting 

Residential Lighting; Fundamentals of Home 
Wiring 

General Review 


The I.E.S. members who are instruc 


tors for the course, each in his own spe 
cialty, are: Fred Niell, lighting engineer, 
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Memphis Light, Gas and Water Division; 
Dr. O. N. Cole, optometrist; E. W. 
Schoenherr, district engineer with Gen 
eral Electric Lamp Division; Dr. M. E. 
Broom, dean. of Southern College of Op 
tometry; John Gilchrist, sales engineer 
with General Electric Lamp Division, 
who as Chairman of the Chapter’s Light- 
ing Education Committee acted as Co 
ordinator. 


Tuition for all eleven sessions was $18. 


Regional Activities Committee 
Holds First Meeting 


A new name was established for the 
important I.E.8S. Committee formerly 
known as the Local Activities Committee, 
at Council meeting October 8. Now called 
the Regional Activities Committee, the 
group met October 9 to draw up major 
plans for the year. Personnel of the 
committee is the ten Regional Vice Pres 
idents of the Society under the diree 
tion of R. F. Hartenstein as chairman. 

In addition to a review of Regional 
Vice-Presidents’ duties, the committee 
discussed important Regional affairs such 
as: Board of Nomination Procedure; 
Fellow Nomination; Lighting Contest; 
Regional Conference dates; Advance 
Planning recommendations; Local Repre 
sentatives and a number of other mat 


ters. 


New England Section 
Sponsors Lighting Course 

Five weekly classes in Illumination 
Fundamentals were held October 6 
through November 3, sponsored by the 
1L.E.S. New England Section, in coopera 
tion with the Lighting Bureau of Elee 
tric Institute of Boston. Stressing fun 
damentals required for a knowledge of 
commercial, industrial and residential 
lighting, the course attraeted large num 
hers of architects, contractors and util- 
ity salesmen in the Boston area, 

Chairman for the weekly sessions was 
Arthur M. Bjontegard, General Eleetrie 
(o., who is education chairman for the 
New England Section. “Faculty” mem 
bers for the course included H. A. Breed- 
ing, General Eleetrie, Lynn, Mass.; H. C. 
Finney, Westinghouse, Boston; R. R. 
Wylie and R. G. Slauer, Sylvania, Salem, 
Mass.; and L. S. Cooke, General Electric 
Co., Boston. 

A fee of $2.00 to LE.S. members and 
*4.00 to others was charged for the 
course, with certificates awarded to those 
completing it. 
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NEW BENJAMIN “PANEL-GLO” 


cuts former Benjamin Price for 
ceiling louvers by as much as 50%! NEW BENJAMIN "SKY-GLO” 
Louvers now priced 


approximately 33'4% less! 


2 Great Advancements Insure Quality Lighting mete aeneee 


to Benjamin's High Standards at New Lower Prices! See 


NEw, Guster Installation brings down installed price! 
New low prices and all-around simplification of Benjamin luminous them yourselt 
ceiling lighting enable you to have ceiling lighting in all types of Jew metal FINISHING STRIPS neatly hide oP 
schoolrooms at a lower-than-ever installed price. Benjamin on either louver 
“Sky-Glo” and “Panel-Glo” represent a brand-new approach 
to ceiling lighting for classrooms, drafting rooms, laboratories, NEW, proven TRANSLUCENT plastic material means 
and other schoolrooms where high-level, diffused 
light is especially important. Here is lighting that y a ee 
is engineered for simple, low-cost installation . . . 7 


designed for high-level, well-diffused lighting quality, 


featuring the maximum seeing comfort always associated 
with Benjamin translucent ceiling lighting. 


Send for Free “Sky-Glo” and “Panel-Glo” Data Bulletin. NOW, figure the complete wane ofa aaa lob by the sq. ft.! 
Sq. ft. price tudes ail 1s well 


Benjamin Electric Mfg. Co., Dept. I, Des Plaines, Illinois. 


figur t know | rea of the room! 


N7. calculating, No hig area ) 
BE \M IN 1G No layouts essary or reguiar aped rooms 
hight equipment not included, 


sold exclusively through electrical distributors 
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els desing line | 
4 a glowing feature of Globe's new ‘Shallow depth, 
semi-direct luminaire. 


tal retaining rails are “Diffuse plastic side panels 
made self-rigid by molded lip extrusions. 
‘Other advantages include: more diffused downward component--up to 

: 35°" X 35° lamp shielding--18 gauge steel louvres--easy lamping. => 

% Available in 2 and4lamp design and ‘for all commercial lamp classes. 
te for ‘complete illumination, construction and installation data. 


PRODUCTS | INC. Los” Angoies 7: 2121, ‘South Main 
| Brooklyn 6: Flushing Avenue 
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Portable Lamp Panel Held by 
New York Residence Lighting Forum 


New York architects, interior design 
ers and lighting consultants, participated 
in «a most valuable panel discussion 
October 21, on Portable Lamps. The 
meeting, held at the Architectural 
League, was sponsored by the I.E.S. 
Residence Lighting Forum, New York 
Section. 

The faet-packed discussion covered the 
purpose, potentialities, positioning, de 
sign, selection and optimum use of port 
able lamps. 

Prof. Everett M. Strong, last year’s 
1.E.S. President, acted as Moderaor. 

Paul Sehweikler, Department of Archi 
tecture at Yale University analyzed the 
importance of portable lamps in modern 
living. 

L. Crouch, Technical Director of 
1.E.S., discussed aspects of lamp design 
affecting vision. 

Gilbert Switzer, Design Critie, Yale 
University, reviewed that college's re 
cently completed Student Research Proj 
eet concerning lamps having bare bulbs, 
tubular light sourees, multiple bulbs, 
diffusing glass bowls and built-in reflee 
tors. 

These semiformal presentations were 
followed by a panel discussion covering 
Reeommended Practice, light 
sources, decoration, new material, lamp 
design and product development. Panel 


authorities were: 
- 

Caroline Horn, Engineering Assistant, Elec 
trical Testing Laboratories 

Marshall Waterman, Commercial Engineering 
Dept., Westinghouse Lamp [Division 

Gladys Miller, Decorator-consultant 

Greta Daniels, Ass’t Curator, Dept. of Archi 
tecture and Design, Museum of Modern Art, 
Lighting Equipment Engineer. 

Blitzer, Engineer in charge of 


Edison Price 

William F 
Product Development, Lightolier, 

Morris Thau, President, Mutual Sunset Lamp 


Manufacturing Company 


Optical Society Convenes 
For 3-Day Meeting in Rochester 

Most recent advancements in optics 
and the role it is playing on a number 
of fronts in manufacturing, medical 
and atomie research, motion pictures 
end television were spotlighted Octo 
ber 15 when more than 500 scientists met 
at Rochester, N. Y., for the 38th annual 
meeting of the Optical Society of Amer 
ica. 

During the three day meeting, a record 
number of 7S contributed papers were 
presented at the technical sessions held 
at the Dryden Theatre. Among the 
speakers wert: Dr. George R. Harrison, 
dean of science at M.I.T.: Dr. Aden B. 
Meinel, associate director of Yerkes Ob 


servatory; Prof. M. A. Bouman from 
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Society Events 


December 10, Meeting of Coun 
cil, New York, N.Y 


Pebruary 11, 1954——-Meeting of Coun 
cil, New York, N.Y. 
April 8-9, 1954-—Southern Regional Confer 


ence, Roosevelt Hotel, New Orleans, La. 


April 11-13, 1954 


Conference, Rice Hotel, Houston, Texas 
April 15-16, 1954 — Inter Mountain Regional 


Conference, Denver, Colo 


April 19-20, 1954-——South Pacitie Coast Ke 


gional Conference, Museum of Art, San Fran 


Southwestern Regional 


cisco, Calif. 

April 22-23, 1954 Pacific Northwest Re 
gional Conference, Benjamin Franklin Hotel 
Seattle, Wash 

April 28-30, 1954-——Canadian Regional Con 
ference, King Edward Hotel, Toronto, Ont. 


May 3-4, 1954 Great Lakes Regional Con 


ference, Sheraton Cadillac Hotel, Detroit, Mich 


May 17, 1954 (Week of, one day) North 


eastern Regional Conference, Hartford, Conn 


June 17-19, 1954 Midwestern Regione! Con 
ference, Jefferson Hotel, St. Louis, Mo 


September 12-16, 1954-—Iliuminating Engi 
neering Society, National Technical Conference, 
Chalfonte-Haddon Hal!, Atlantic City, “. J. 


Industry Events 
November 2-6, 1953) American Institute of 
Electrical Engineers, Fall General Meeting 
Muehlebach Hotel, Kansas City, Mo 


November 9-12, 1953 National Electrical 
Manufacturers Association, Haddon Hall Hotel, 
Atlantic City, N. J. 


November 16-20, 1953 National Electrical 
Contractors Association, Miami Beach, Fla 

November 29-December 4, 1953 — The 
American Society of Mechnical Engineers, 
Annual Meeting, Statler Hotel, New York, N.Y, 
December 2-3, 1953 Commercial Lighting 


Committee, Edison Eleetric Lastitute, Detroit 


Mich 


The Netherlands; Cmdr. Dean Farns 
worth, U. S. Naval Medical Research 
Laboratory; Dr. Howard 8S 
Bauseh & Lomb Optical Co.; Dr. Brian 
O’Brien, American Optical Co.; and Prof. 
Robert E. Hopkins, School of Optics, 


University of Rochester. 


Other highlights were a symposium on 
current developments in the motion pic 
ture industry, a dinner meeting at the 
Sheraton Hotel with retiring president, 
Dr. O’Brien, the guest of honor and the 
awarding of the Frederick Ives Medal to 
Prof. Harrison M. Randall, University 
of Michigan, for outstanding research 


in infrared optics. 
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December 2-4, 1953 . National Association of 


, Manufacturers, Annual Convention, Waldorf 


Astoria Hotel, New York, N.Y 
December 3-4, 1953 Home Service Commit 


tee, Edison Electric Institute, Indianapolis, 
Ind 

January 11-14, 1954 National Rural Ble 
tric Cooperative Association, National Con 


vention, Miami, Fla. 


January 18-22, 1954— American Institute of 
Electrical Engineers, Winter General Meeting, 
New York, N. Y. 


January 25-28, 1954 -I’lant Maintenance & 
Engineering Show, International Amphitheatre, 
Chicago, Il. 


March 8-11, 1954 —National Electrical Manu- 
facturers Association, Edgewater Beach Hotel, 
Chicago, 


May 3-7, 1954 Society of Motion Picture 
and Television Engineers, Semi Annual Con- 
vention, Hotel Statler, Washington, D, ¢ 


May 13-14, 1954 Public Utilities Advertia 
ing Association, National Convention, Hotel 
Statler, Boston, Mass 


June 6-11, 1954 National Association of 
Electrical Distributors, 46th Annual Conven 
tion, Atlantic City, N. J 


June 21-25, 1954 American Institute of 
Electrical Engineers, Summer General Meeting, 
Los Angeles, Calif 


September 22-24, 1954 (Canadian Electrical 
Manufacturers Association General Hrock 
Hotel, Niagara Falls, Ont., Caneda 


October 11-15, 1954 American Institute of 
Klectrical Engineers, Fall General Meeting, 
Chicago, Ill 


October 18-22, 1954  i2nd National Safety 
Congress & Exposition of the National Safety 
Council, Chicago, IN 


October 18-22, 1954) Swicty of Motion Pie 
ture and Television Engineers, Semi annual 
Convention Lars ANnieles Ambassador Los 


Angeles, Calif, 

November 8-11, 1954 National Electrical 
Manufacturers Association, Haddon Hall Motel, 
Atlantic City, N. 

November 28-December 3, 1954 — The 


American Society of Mechanical Engineers, 
Annual Meeting, Statler Hotel, New York, N.Y, 


Ten Lectures on Color at 
University of Toronto 


Is there «a substitute for color taste? 


What is color blindness? What part does 
fashion play in color? These are some 
of the questions being answered at lee 
tures now under way at the University 
of Toronto on “Color Its Behavior 
and Application.” 

The weekly courses started October 14 
ond will continue cach Wednesday even 
ing through December 16. Classes are 
held at S&S pam. in Room 252 of the 
Mechanical Building, King’s College Rd., 


Torerio. 
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(Continued from page 
Standardization Seminars 
To Be Held in january 
A five day private seminar on indus 


trial standardization will be given by Dr. 


John Gaillard, mechanical engineer on 
the staff of the 


from 


American Standards 


Association, January 25 through 


20, 1954 at the Engineering Societies 


Building, 20 West 30th St., New York 
City. 

The Gaillard seminars were started in 
1947 to assist companies in organizing 


their standardization work and in train 
ing their men in writing standard specifi 
will 


eations. The sessions this January 


consist of ten conferences, morning and 
afternoon 

obtained 
1isth St., 


\merican 


may be 
Weat 
or through the 


Further information 


from Dr. Gaillard, 400 
New York 7. 


Standards Association 


Advanced Conference Held 
At GE Lighting Institute 


An advanced conference Industrial 
and Commercial Lighting was held Octo 
Electric 


The conference was de 


ber 2630 at the General Insti 


tute, Nela Park 


signed to be of interest to 


particular 


utility salesmen and engineers, arehi 
fects, consulting engineers, interior de 
«'gners, educators, industrial and main 


tenance engineers and all those who have 


bad the equivalent of a lighting funda 


mentals course and wish more advanced 


instruction. 


The full day conducted by 
GE's lighting engineers, covered light 
sources, industrial lighting, office and 


school lighting, maintenance, store light 
ing, display lighting, home lighting, com 
fort other 


napects of 


rating systems and many 


Hluminating engineering. 


Croup conferences’ on applied lighting 


covered the technical aspects of lighting 


developments on specialized subjects. 


ABOUT PEOPLE 


Dr. William D. Coolidge, former vice 
president and direetor of research for 
General Eleetric, October 


20 on the oceasion of his SOth birthday 


was honored 


friends and associ 


was held at Nela 


than loo 


The celebration 


by more 
ates, 
Park. 

The appointment of Dr. O. G@. Hay- 
wood, Jr. as 


Planning of 


Manager of Engineering 
Prod 


announeed, In his 


Svivania 


ucts, Ine., has been 


new position Dr. Haywood will coordi 


nate, in cooperation with executives of 
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research 


and 


the divisions 


laboratories, 


operating 
Sylvania’s engineering 
planning in the fields of lighting, radio, 
electronics and television, with particu- 
lar emphasis on the long range future 


of company engineering. 


Carl L. Powell 
Day-Brite 
ot Sales Training. 
the company headquarters at 
Ave., St. For the 


past 13 years Mr. Powell has been with 


has recently joined 
Lighting, Ine., as Director 
His office will be in 
general 

sulwer Louis, 
(iraybar Electrie Co., most recently as 
manager in Flint, Mieh. <A 
member of Mr. 


Managers of the Ohio 


long time 
Powell has served 
on the Board of 


Valley Seetion. 


has been 


Rollo Gillespie Williams 
named Color Lighting Consultant with 
the Sales Engineering Division of Cen 
Mr. Williams 


coneerned with applications of 


tury Lighting, Ine. will 
ilso he 
lighting in theatres, television studios, 


display and architeetural lighting. 


Preseolite Manufacturing Corp., Berke 
ley, Calif., has added 
facturing and sales division in Nesham 
The 


new plant will serviee Atlantic seaboard 


a complete manu 
iny, Pa., a suburb of Philadelphia. 
wholesalers. Initial operations 
will employ fifty 
plant personnel. The Neshaminy plant 
will be under the supervision of Preston 
A. Jones, one of the company’s founders. 
W. P. Epling, formerly plant superin 
tendent of the Berkeley plant, has been 
Resident General Manager. 


The for 
Materials has announeed the appoint 
ment as Special Assistant, on the head- 
quarters staff, of Fred F. Van Atta. 
Mr. Van Atta manager, 
Building Division, Branch, 
Associated General Contraetors. 


Charles W. Flood, Jr. haus been ap 


miniature and 


electrical 


in’ Neshaminy about 


ppointed 


American Society Testing 


was recently 
Carolinas 


pointed manager of 
automotive lamp sales for the Westing 
house Lamp Division, Bloomfield, N. J. 
In addition to his new job, Mr. Flood 
will continue to manage Christmas tree 
lamp sales and the division’s licensing 
of its Tenderay operations. The 
manager, who has been with Westing 
Frank 


expects to the 


new 


house since succeeds 


Paeske, 
near future. 


John 8. Kinnaird 
sales the 
ture Co., Oakland, Calif. At the same 
time it was that Leonard 
Walker wil! handle Northern California 
sales for the eompany that Fred 
Gleason Don Gleason have 
appointed sales agents for the company 


who retire in 


named 
Leadlight Fix 


has been 


manager of 
announced 


and 
and been 
in Oregon, Washington, Idaho, Montana 
Alaska, 


Lighting News of Current Interest 


Arthur E. Rowe has been appointed 
manager of sales for the General Elee- 


trie Co.'s newly formed Ballast De- 
partment. Mr. Rowe was formerly 
manager of lighting component sales 
for the company. 

The Franklin Medal, highest honor 
awarded by the Franklin Institute, 


Philadelphia, will be awarded this year 
to William Francis Gibbs, naval archi 
tect 
laborious efforts in 


engineer, because of 
the fields of naval 


architecture 


and marine 


engineering and which 
ultimately led to the design of the ves 
sel, the S. S. United States. Formal 
presentation of the award was made at 
the Institute’s Medal Day 


Wednesday, October 21. 


ceremonies, 


NEW MEMBERS 


At the meeting of the I.E.S. Council 
held in New York, N. Y. on October 8, 
ship. Names marked * are transfers from 


Associate Member grade. 


ALAMO CHAPTER 


Associate Member: 
Gilbert, P. OL, Central 
Victoria, Texas 


Power & Light Co., 


AKIZONA CHAPTER 


Associate Members 


Brown, A. W., 590 W. Pierson St., Phoenix, 
Ariz 
Hamby, A. E.. Motorola Ine., Phoenix, Ariz 
(ates, J. H.. New State Electric Co., Phoenix, 
Ariz 
Member 


*Pettet, FL OS Western 
Vancouver, 


Lighting Fixture Co 


CAPITAL SECTION 
Associate Members 
Branch, J. ©. Potomac Electric Power Co., 
Washington, D. © 
Chipman, RK. B., General Electrie Co, 


Richmond, Va. 
lulop, Stuart 
Va 
Walsh, D. A.. Engineering Enterprises, Ine., 
Washington, D. 


Dunlop Lighting, Arlington, 


Withers, J. V., W. K. Trunnell, Inc., Bethes 
da, Md 
AROLINAS SECTION 
Member 


Wilkinson. G 
Charlotte, N. ¢ 
Associate Members 
Ashby, J G.. Sylvania Electric Products, Inc., 

Raleigh, N. © 
Miller, P. E 
Wilson, A. A 
Charlotte, N.C 


Mill Power Supply 


Sardis Rd., 
(iraybar 


Charlotte, N. C 
Electric Co, Ine., 


CENTRAL ILLINOIS CHAPTER 


Associate Member 
Hovind Robert, 
Peoria, I 


Caterpillar Tractor Co., 
CENTRAL New YORK 


Associate Member 
Fortunato, N. J., Fortunato Electric Co., 
cuse, 


Syra- 
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There's a Holophane Specific 
for effective lighting of 
Study Halls 
Kindergartens 
Administrative Offices 
Classrooms 

Work Shops 

Chapels 

Swimming Pools 
Laboratories 

Medical Rooms 
Auditoriums 

Corridors 
Gymnasiums 
Cafeterias 
Blackboards 


Since 1898 Holophane has consistently con- 
tributed to scholastic progress by providing 
the most efficient illumination for educational 
buildings . . . With this long experience, 
Holophane has pioneered in the development 
of lighting units specifically designed for each 
work or play area in the modern school or 
college . .. The Holophane Engineering staff 
offers qualified counsel, without obligation, 
on any educational lighting project. 


AVAILABLE 
Without 


Write for this latest 

book . . . 56 pages 

of vital lighting data. 


«3 Lighting Authorities Sines 1898 * 342 MADISON AVENUE, NEW YORK 17, N.) 
ag ‘THE HOLOPHANE COMPANY, LTD, THE QUEENSWAY, TORONTO 14, ONTARIO 


= 
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| HOLOPHANE COMPANY. Inc. 


Southern 


Southwestern 


Inter-Mountain 


South Pacifie Coast 


Pacifie Northwest 


Canadian 


Great Lakes 


Northeastern 


Midwestern 


1.E.S. Regional Conferences, 1954 


Roosevelt Hotel April 
New Orieans 
Rice Hotel April 


Houston 


Denver April 15-16 
Museum of Art April 19-20 
San Franciseo 

tenjamin Franklin Hotel April 22-23 
Seattle 

King Edward Hotel April 28-30 
Toronto 

Sheraton-Cadillae Hotel May 3-4 


Detroit 


Hartford 


Week of May 17 


(one day) 


Jefferson Hotel 
St. Louis 


June 17-19 


(Continued from page 26A Kateliffe, R. A., Simplex Electric Co, Ltd., 
London W.1, England. 
CHICAGO BeoTION Rotamales A Sergio, Empresa Constructora 
Associate Members “Sigma,” Santiago, Chile 
Deser, W. G.. Public Service Co., Maywood Smith, W. A., Australian White Lite Co, Pty. 
Litd., Sydney, N.S.W., Australia. 
Knox, A. L., Garden City Plating & Mfg. Co Sudons ember : 
Chicago, Morales, Ricardo J., Apartado N. 2°94, Cara 
Meeker, J. 8.. Garden City Plating & Mfg eas, Venezuela 
Co., Chicago, I 
Murphy, Kh. A Potter Electric Shop, Kanka 
kee, Members 
Ross. G. W Sylvania Electric Products, Ine Klakely, T. F 8 lith St., N.E Atlanta, Ga. 
Chicago, Il Cantrell, W 7 (ieorgia Power Co., Macon, 
Sanders, Kerr, Jr, Chicago Lighting Institute tia 
Chicage, Il Ilasiam, T. W fieorgia Power Co, Atlanta, 
Amick, RI Macheth Corp, Chieago, I fia 
Spitz, W. I 410 S. Michigan Ave... Chicago Associata Member 
lulose, | K White Electrical Construction 
Student Member to Atlanta, Ga 
Speltz, & University of Illinois Cham 
paign, oF AMBRICA SroTION 
CLEVELAND Member 
Vanee, B., 119 EB. Arrow, Marshall, Mo. 
Members 
Porter, ¢ K Western Reserve University INDIANA SCTION 
Cleveland, Ohio Membere 
Ronayne, J. General Electric Ce Clewe Chellew, M.. Indianapolis Power & Light 
land, Indianapolis, Ind 
SPeTION Hetzel, RK. J Westinghouse Electric Corp., 
Indianapolis, Ind 
Member Associate Member 
Ballard, Connectiout Light & Power Clevenger, K \ Richmond Electric Co 
Co Cone Richmond, Ind 
emoer 
Cramer, Jr, John Legnos Associates INLAND CHAPTER 
Newington, Conn 


CORNTHUSKER CHAPTER 


fasociate Members 

Maynard, I). J 2401 Lith St 
Nebr 

Stone, T. C i200 Myrtle St, Sioux 


tesociate Members 

teadle, T. W Washington 
Spokane, Wash 

Ruffatto, John, Columbia Ele 
Spokane, Wash 


trie 
Lincoln 
(HAPTER 


City, la MEXICO 


iesociate Members 


FASTERN PENNSYLVANIA Sherton 
Associate Members Lopez Zavala, Javier Ciudad 
*alreg de re ‘ 
Lefko, Harry, Westinghouse Electrie Corp Pedregal de San Angel, Mexico 
Wilkes Barre, Da Plasencia a Cables Armados 
ap xico, D 
Staudt, C. B., Pennsylvania Power & Light 8. A., Coapa 
nsta 


Saldivar, Antonio aciones 


Water Power Co., 


& Mfg. Co., 


Universitaria, 
D F 
Mexicanos, 


EFlectricas 


Weand, W. I, Sheeta Electri Pottsville, Pa Souza S. A., Reforma Mexico, 
Non Seerion MICHIGAN SECTION 
Associate Members Associate Member 
Doughty, ¢ I, Bermuda Electric Light Co Schalleau, B. A., 612 Cypress St.. Manistee 
Hamilton, Bermuda Mich 
farle Mes Veritys, Lt tristol 


England 
O'Mahony, J. F., 
Dublin 


Fire 
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OSA 


89 Ballymun Rd., Glasnevin 


Associate Member 
Rainey, J. G., R. 3, 
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Sheboygan, Wis 


MONTREAL SECTION 


Members 

Kahr, J. N.. Tru Lite Ltd., Montreal, Que. 

Ford, Philip, Union Electric Supply Co., Ltd., 
Montreal, Que 
Maurice 

Montreal 
New 


Union Electric Supply Co. 


Que 


ENGLAND 


Paquette 
Ltd 
SECTION 


Member 


Matheson, W. G., Sylvania Electric Products 
Inc., Salem, Mass 
NEW ORLEANS SECTION 


esociate Members 


Corrigan, C. E., Jr. 504 Delta Bldg, New 
Orleans, La 

Parkerson, Emmet, Jr. Corrigan & Parker 
son, New Orleans, La. 

Stumpf, RK. S., Westinghouse Electric Corp 
New Orleans, La 

New YorK SecTION 

Members 

Adams, A. G., 150 Baker Ave., Bergenfield 
N. J. 


Beagle, H. Electrical Testing Laboratories 


Inc., New York, N. Y. 
Cyr, E. L., Dept. of Public Safety, Newark 
N. J. 


Greene, H. A., Edward F. Caldwell & Co. Ine., 
New York, N. Y. 


*tirenadier, Lewis, Ender Monarch Corp., West 
bury, L. I., N. Y¥. 
*Levenstein, Jules, Ender Monarch Corp., West 


bury, L. I., N. Y. 

Margaretten, E. J., 60 Hudson St., New York, 
N. Y¥. 

Associate Members: 

Barber, L. C., International General Electric 


Co., New York, N. Y. 

Cusumano, E. D., 5301 Palisade Ave, West 
New York, N. J. 

Dusault, A. J., Sylvania Electric Products 
Inc., New York, N. Y. 

Ernest, Herbert, Luminous Ceilings Inc., New 
York, N. Y. 

Holzinger, J. R.. 138 Sunnyside Blvd., Du 


mont, N. J 


Kolbe, G. K, Smitheraft Lighting Division 


A. L. Smith Iron Works, New York, N.Y. 

Little, ©. T., Aeme Electric Corp., New York 
N. ¥. 

Thurkauf, Fred, Jr.. Public Service Electrix 
& Gas Co., Paterson, N. J 

Urdang. Laurence, Luminous Ceiling, Ine., 


New York, N. Y. 


Whitley, A. F., Public Service Electric & Gas 
Co., Newark, N. J. 
Yellen, Stuart, Benjamin Electrical Engineer 


ing WwW orks, New York 
Student Members 
D’Amelio, Joseph, Daniel Schwartaman, Archi 


New York, 


tect, 
Haft, L. J., Columbia University, New York, 
N. Y¥. 


NORTHERN CALIFORNIA SROTION 


Associate Members: 


Andem, K. S., American Can Co, San Fran 
cisco, Calif 
Begovich, N. A.. Fireman's Fund Insurance 


Calif. 
& Electric 


Co., San Francisco, 
Lee, H. A., Pacifie Gas 
Vrancisco, Calif 
Willmott, W. H 
ply Co., San 
Wrathall, J. L 
San Francisco 


Co,, San 


San Franciseo Ltg. & Sup 
Francisco, Calif 
Westinghouse 


Calif 


Electric Corp., 


NORTHWESTERN Onto CHAPTER 


Member: 


*Taylor, R. M., The Toledo Edison Co., Toledo, 
Ohio, 

Associate Members 

Cloer, J. B., The Toledo Edison Co., Toledo 
Ohio 

Smith, Thurley W., Artepoeus Sales Co., To 
ledoe, Ohio 


Onto VALLEY 


issociate Member: 
Gruber, Cincinnati 
Cincinnati, Ohio. 


Gas & Electric Co., 
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DERBY DOWNLIGHTS—Endless ap- 
plications. 7’’ diameter recessing 
downlights, available with matt black 
removable louver or with Holophane 
Controlens*. UL approved. 


DUO-FRAME UNITS—Recessing units 
with Holophane, Corning, and Phoenix 
glassware. Two-piece frame. Drop 
hinges. Vertical and horizontal lamp 
mounting units. UL approved. 


EXIT SIGNS—Surface, recessing, top 
and end mounting units. Metal sten- 
cil sign faces, backed by red glass. 
HOT-BONDED lustre aluminum finish. 
UL approved. 


A complete line 


of incandescent 


NITE LITE—One-piece, die-drawn 

recessing box. Louvered face with e ‘ 
concealed hinge for easy servicing. unl D a i 
Stainless steel or baked lustre alumi- ts by ay Br te 
num finish. UL approved. 


When the name “Day-Brite” is men- 
tioned, you think of the nation’s fin- 
est line of fluorescent fixtures. This is 


BED LAMP—Direct-indirect hospital to remind you that there's an equally me 

unit. For three 50/60 watt lamps. fine line of Day-Brite incandescent ; 

units—giving you the advantages of 

elin bottom, diffusing glass in top. SS 

A eggreed Day-Brite quality and design for every 


piece of equipment called for in any 
type of lighting job. Write for full 
descriptive product information on 


PLEXOLINE® ACCENT UNITS— the Day-Brite incandescent line. You'll 
For use singly or with PLEXOLINE linear find it a valuable addition to your files. 
units. Adjustable and fixed units. 
Louvered body provides spill light on 
sides. UL approved. 


“DECIDEDLY BETTER 
DAY-BRITE. 
TROFFER ACCENT UNITS—Self- 
contained square recessing units, ad- Lighting Firtures 
justable or fixed, flange or snap-in 


type. May be used singly, within or at 
end of troffer runs. UL approved. 


Day-Brite Lighting, Inc., 5432 Bulwer 
Ave., St. Louis 7, Mo. 

In Canada: Amalgamated Electric Corp., 
Ltd., Toronto 6, Ontario 


SURFACE MOUNTED ACCENT 
UNITS—Adijustable units or fixed units 
with Holophane Controlens*. May be 
used singly or with VIZ-AID® or 
LENOX® fixtures. UL approved. 


RECESSING CORRIDOR UNITS— 
Available with two optical character- 
istics: asymmetric and symmetric. 
Flange or snap-in. Holophane® pris- 
matic glass globe. UL approved. 


* ® HOLOPHANE CO. INC 
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NEW 
LIGHTING DEVELOPMENT 


4 DIFFERENT DISTRIBUTIONS 


IM ONE GREAT SERIES 


A “CUSTOM MADE" 
LIGHTING RESULT FROM 


REGULAR STOCK UNITS 


UPLICHT 


DOWNLICHT 


Exile HEAVY DUTY "IN" SERIES INDUSTRIALS FEATURE: 


@ 86.5 efficiency louvered 

@ 90% efficiency unshielded 
@ 35% cross shielding 
@ No dark spots 

@ Simple low cost maintenance 
@ Dust free design 
@ Available in 3 louver cutoff 


35° X 25° 


35° X 45° 


45° X 45° 


EASTERN FIXTURE CO. 


This extra heavy duty Industrial Unit allows you to offer 
your customers lighting that is virtually “custom made” 
to their individual requirements. The combination of 4 
different distributions available in this one unit at no 
extra cost, plus advanced Eastern Engineering and 
Features make the IN Series the first real outstanding 
development in industrial lighting fixtures in years. 

IN Series units are normally shipped with 40 up — 60 
down distribution — should be spec- 
ified when ordering. 

SEND FOR COMPLETE CATALOG 


170 VERNON STREET, BOSTON 20, MASSACHUSETTS 
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For Luminous Ceilings at Their Best— 


PLEXIGLA * 


Luminous ceilings with diffusing panels of 
PLexictas® provide highest quality lighting and 
clean, fixture-free appearance in offices, lobbies and 
corridors of this Engineering Staff building of a 
major motor car manufacturer. In addition, they 
conceal air ducts, and water pipes for sprinkler 
heads Jocated inconspicuously below the diffusers. 


Luminous ceilings are at their best in function and 

appearance when the all-important diffusers are 

Prexicias, because this Rohm & Haas Company 

acrylie plastic: 

... provides efficient, uniform diffusion of light. 

. resists discoloration and breakage. 

. is strong, light in weight, and dimensionally stable. 

. ean be formed at low cost to custom shapes. 

We will be glad to send you literature on the 


use of Prexicias for luminous ceilings and large- 
area fixtures. 


FOR INDUSTRY 


Architects: Saarinen-Saarinen & Associates. =& A AS 
Canadian Distributor: Crystal Glass & Plasics, Lid, 130 Queen's Quay Pa 


at Jarvis Street, Toronso, Ontario, Canada 
Prexictas is listed in Sweet's Architectural File, Section 6d/Ro WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Kepresentatives in principal foreign countries 


Ri | 


Meee 


| ex pect the best value from E fluorescent lamps 


You've probably noticed that G-E fluorescent lamps now have bases 
made of a white shiny metal, instead of the usual yellow brass 
or black plastic. It's aluminum. 


‘ 
Rugged aluminum Aluminum is light and resilient. Won't crack from hard bumps 
and jolts. Can take the high heats needed to get the best seal 


base hel S G-E lam S between base and glass tube. Doesn't shrink at low temperatures, 
Dp p wont erack the glass tube in cold weather. It helps prevent 
failure in G-E lamps. 


last longer Five years of General Electric lamp research helped make 


this use of aluminum possible. It shows again why you can expect 
the best value from G-E fluorescent lamps. 


You can put your confidence in— 


GENERAL ELECTRIC 
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Captures Client 


ng 


Inspiration-Lighting by MOE Light is a revolution- 
ary new approach that enables you to make more 
dramatic layouts . . . that helps you to sell lighting 
effects, not merely lighting fixtures. 


Peggy Clark, creator of fabulous lighting effects 
for many leading Broadway productions such as 
“Pal Joey,” ‘‘Brigadoon,”’ and ‘‘High Button 
Shoes,”’ has adapted her ideas to home use . . . now 
tells how to “paint with light,’ create a mood, 
change the personality of a room—simply by flick- 
ing a light switch. MOE Light Contemporary, 
Traditional, Accent, Recessed and Wall Lighting 
work wonders in bringing out the full beauty of 
furniture, draperies and floor coverings, too. 


WRITE FOR THIS HELPFUL LITERATURE 


Contact your MOE Light distributor for a free 

. MOE Light catalog. Better yet, send $1.00 for 

M4 the sensational 48 poge book, “YOUR NOME 
and inspiration-Lighting.”’ You Il find it a tremen- 
dously helpful sales-tool with page after page 

illustrated in rich full color... scene after scene 

} of breathtaking ideas and suggestions for ap 
plying Peggy Clerk's Inspiration-lighting meth- 

ods. This primer tells how to change the scene 


PINE without changing the scenery. 


MOE Light, Inc., Dept. E-1153, Fort Atkinson, Wisconsin 


(1) Send me a free MOE Light Catalog 


() Send me your glamorous, new 48 page book, “Your Home and 
Inspiration-Lighting™ for $1.00. If | am not completely sotistied 
with the numerous suggested room layouts and ideas for applying 
Peggy Clark's Inspiration.Lighting, | can return the book to MOE 
light within 10 days for a full refund (Available only from MOE 
Light, Inc., Ft. Atkinson.) 


MOE LIGHT, INC. 


FORT ATKINSON ° WISCONSIN 
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are all you need to instal 
the new Gibson 


Uni-Race 


THERE IS NOTHING LIKE IT... 
So revolutionary in design is the new Gibson ORTHO-77 
it is the talk of lighting men everywhere. A special unique 
raceway (UNI-RACE) provides POSITIVE ALIGNMENT, 
AUTOMATIC SPACING, FIXED POWER SOURCE, 

STEP 1:Mount UNLRACI and a RIGID CHANNEL ANCHOR for all ORTHO-77 

a lightweight, rigid, open models. Light in weight, it is readily accessible and easily 

—w mounted. A special receptacle permits wire-in in a matter of 
minutes without tools. Lighting levels can be raised from two 
to four lite on the same UNI-RACE, or fixtures mounted on 

| a continuous UNI-RACE at spaced intervals can quickly 

— - teney be made continuous later. The fixture is never defaced... 

STEP 2: Mang Pig only the UNI-RACE, a low cost easily replaceable part. 

shuts on UNERACE spaced The ORTHO.77 is a completely INTEGRATED UNIT built 

tor automatic positioning around V-TYPE GIRDER CONSTRUCTION to assure 
rigidity and permanence of shape. These are just a few of the 
many features of this phenomenal new concept of design outlined 
in Bulletin ORT-101. By ali means write for it today. 


. 
STEP 3: PLUG-IN socket makes contact with anutacturing La. 


receptacle in Uni-Race when fixture is closed 


Fixture is completely dead when open. 1919 PIEDMONT CIRCLE. N. E. ° ATLANTA. GEORGIA 
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SAINT SOPHIA 
reverence. at CAT HEDR ja 


Architects: A. R. Walker Electrical Engineer: H. F. Johnson 
Gus Kolionzes Electrical Contractors: 
Electrical & Mechanical Co. 


CONTROLLED LIGHT brings out the full beauty and richness of 
the traditional Byzantine interiors in the magnificent new Greek 
Orthodox Cathedral of Saint Sophia in Los Angeles. The Superior 
Electric Company is privileged that POWERSTAT light dimming 
equipment was selected to underscore the moving, centuries-old 
orthodox services. 

The ultimate in light dimming equipment, the LUXTROL System, is 
employed to great advantage. Numerous miniature dimmer control 
panels are conveniently located in the cathedral with the motor- 
driven POWERSTAT Dimmers installed in an out-of-the-way space. 
Each selector station offers big switchboard operation in a compact, 
console-type control board. 


Portion of the central POWERSTAT dimmer installation 
ond several of the selector stations. 


POWERSTAT LIGHT DIMMING EQUIPMENT THE SUPERIOR ELECTRIC CO., 


VOLTAGE 5113 Demers Avenue, Bristol, Conn. 


BINDING POSTS 
Please send free literature on POWERSTAT Light Dimming Equipment. 


rue SUPERIOR ELECTRIC co. NAME 


POSITION 
BRISTOL, CONWECTICUT 
CO. NAME 


VOLTBOX AC POWER SUPPLIES CO. ADDRESS 
POWERSTAT VARIABLE TRANSFORMERS 
VARICELL B.C POWER SUPPLIES city ZONE STATE 
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FATHER WASHINGTON BRIDGE 


Night becomes day with super modern light 
ing. P & K All-Aluminum s‘ondards are 
mounted on steelwork and have 30 foot 
mounting heights with 6-foot tapered ellip 
tical arms 


Pek story 


on the New Jersey Turnpike 


The New Jersey Turnpike is a twentieth century miracle of highway design. engi- 
neering and construction. Here is one hundred eighteen miles of continuous road 
.. without a single traffic light or crossroad! 


Within one year after its lanes opened, the “Pike” carried the amount of traffic 
predicted for the year 1968...and its safety record is better than parallel public 
highways in the state as well as most public roads in the nation. 


This great national artery employs every known improvement and device to pro- 
vide maximum safety for its users... and its facilities are being expanded to meet 
increased traffic demand. 


Lighting. modern and efficient, turns night into day on the New Jersey Turnpike 

..and Pfaff & Kendall is proud to have been chosen as the original supplier of 
all highway and area lighting facilities throughout the entire 118 mile length of the 
highway. P & KE All-Aluminum Standards and Arms have been specified and thus 
far have been the only type installed. 


P & K ALL-ALUMINUM Standards and Brackets are Producedin WRITE FOR LATEST P & K CATALOG 
Design and Types te Meet any Street, Read or Highway Re- 
quirement. They are Always the Wisest Investment... 


.. much lighter weight for lowest installation costs 
‘ negligible rate of sion for longest life 
.. me painting g for initial and lifelong savings 
. easily enrages ont and re-used in event of knock-down 


endall 


«s Street 
Newark 5, New Jersey 
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OKLAHOMA CHAPTER 


Member 

Spears, H. L., The Miller Co., Meriden, Conn 

Associate Members 

Hunt, A. K., Oklahoma Gas & Electric Co., 
Fort Smith, Ark 

Lichty, P. A., Nelson Electric Supply Co., 
Tulsa, Okla 

Luebbert, E. W., 3117 S. Detroit, Tulsa, Okla 

Sanders, H. C., Jr., Westinghouse Electric 


Corp., Tulsa, Okla. 


ORBGON SECTION 


Member 
Cochran, C. K Pacific Power & Light Co 
Co. Portland, Ore 


OTTAWA CHAPTER 


Members 

Anderson, A. Bedard Girard Ltd, Ottawa, 
font 

Askwith, F. L. G., Ottawa Hydro Electric 
Commission, Ottawa, Ont 

Ferraris, J.G., Mitchell Mfg. Co. Ltd., Ottawa, 
(ont 

Meurling, A. F 131 Wellington St Hull, 

Que 


PITTSBURGH SECTION 


Vember 

Feldman, B. C., Sunray Electric, Ine. War 
ren, Pa 

Associate Members 

Mock, W. J., Sylvania Electric Products, Inc., 
Pittsburgh, Pa 

Shephard, L. A., The Perfeclite Co., Cleveland, 
Ohio 

Trostle, M. L Sylvania Electric Products 

Ine Wheeling, W. Va 


PuGeT SOUND See 


Associate Members 

Berg, Alfred, Graybar Electrie Co Ine 
Seattle, Wash 

Cline D. G., Seattle Lighting Fixture Co, 
Seattle, Wash 

Harrison, Robert, North Coast Electric Co., 
Seattle, Wash 

Van Ness, S. B.. General Electric Supply Co., 
Seattle, Wash 


SHOTION 


Associate Member 
Newton, T. E A. ©. Smith Mfg. Co., Roches 
ter, N.¥ 


Rocky MouNTAIN 


Associate Member 
Leffer, F. Weers’ Electrical Planning Serv 
Denver, Colo 


St. Lotis 


Members 
*Rachford, J. Kelly Rachford Eleetrie Co 
Springfield, Il 
Tao, W. K. Y., Board of Eduertion, Bldg 
Dept.. St. Louis, Mo 
Associate Members 
Decatur, W. L.. Trotter Electric Decatur 
Fleischli, ¢ \ 415 S. 7th St.. Springfield, 
In 
SAN Dikao CHAPTER 


Members 

*Barry, J. RK 4615 Kensington Drive, San 
Diego. Calif 

*Barth, B, Solar Aircraft San Diego 


Calif 

*Conner, J. P.. Public Works Office, San Diego 
Calif 

Dale, G. P.. 406 Land Tithe Bldg, San Diego 
Calif 


*Dellmann, G. H. P.. Pacifie Union Metal Co 
Los Angeles, Calif 

Erchal. J. T., San Diego Unified School Dist., 
San Diego, Calif 

* Jessop & ti ith Awe San Diego 
Calif 

*Kimball, G SS. San Diego Gas & Electric Co 
San Diego, Calif 


~ 
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Best sEFING conditions, essential to good schooling, are provided 
by Miller LEx1ncToN at low overall cost. High levels of com- 
fortable illumination. Extremely low brightness. 
finishes. Quickly installed. Rigid 1-piece steel louver chain- 
drop assembly simplifies lamping A sound 
investment. Write for details. 


A 
DESIGN: Functional—clean, simple lines. 


Easy 2-way lamping—1 ladder position. 


¥ STRENGTH: Rigid 1-piece steel louver. 


THE miller COMPANY, Meriden, Connecticut 
LEADERS IN LIGHTING SINCE 1844 
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Continued from page AGA Durham, H. F., City of San Diego Traffic 
on Engineering Dept.. San Diego, Calif 
Ne S Navy, bith Naval District Edwards, Charles, Pacific Wholesale Electrix 
Ban Diego Calif Co San Diego, Calif 
Lundberg, ©. CC. Capitol Electric Co San Giray, R. ©., California Electric Works, San 
P Diego, Calif Diego, Calif 
°Malin A il 1550 Garnet, San Diego, Calif Huff, RK. J San Diego Gas & Electric Co 
Milne it, F Westinghouse Electri Corp San Diego, Calif 
San Diego, Calif Johns, K.. Re lectric ‘ 
Calif Kingston, P. T Roy French Kidd, Optome 
Kidgeway, lL. 8 Sylvania Electric Products trists, San Diego, Calif 
Ine lawn Angeles, Calif Long M. G Western States Electric Co 
*Kottman, M 675 State St San Diego San Diego, Calif 
Calif MeCutcheon . 2 Jr San Diego Gas & 
Ansociate Membera Electric Co., San Diego, Calif 
Collins, A. ¢ Graybar Electric Co. Sar ‘irlande, M.. Ryan Aeronautical Co.. San 
Diego, Calif Diego, Calif 
(urti San Diego Gas & Blectrie Co Peace, W A.. Coast Electric Co, San Diegs 
Son Calif falif 
lighti 
© Show Windows 
© Store Interiors 
© Office Buildings 
© Schools 
© Hospitals 
© Banks 
© Hotels 
© Drafting Rooms 
© Factories 
and other interior 
and exterior 
“Must Reading” for men engaged in lighting! The expanded 
Piusburgh Lighting Catalog PLL is a// new . . . contains over 
1,000 photographs, drawings, tables. . . 116 pages of data 
covering fluorescent and incandescent lighting equipment and 
its scientific application in all types of instailations. 
Reserve Your Copy Now 
on your letterhead 


Pil rSBURGH REFLECTOR COMPANY 


411 OLIVER BUILDING, PITTSBURGH 22, PA. 


INCANDESCENT 


REPRESENTATIVES IN PRINCIPAL CITIES @© WHOLESALERS EVERYWHERE 


Katner, Woodrow, Ratner Electric Co. San 
Diego, Calif 

Sibbett, J. E.. Jr.. U. S. Naval Air Station, 
San Diego, Calif 

Wier, J. B., San Diego Gas & Electric Co., 
San Diego, Calif 

Zwiener, F. W., J. F, Zwiener Electric Co., 
San Diego, Calif. 


San JACINTO SECTION 


Member 


*Thornton, E.. H. E. Bovway, Jr., Consulting 


Engineer, Houston, Texas. 

Associate Members 

Davis, W. W., Drew Electric Co., Galveston, 
Texas 

Schoggin, W. E., Buvvus & Matthews, Dallas, 
Texas 

Simpson, W. E., Houston Lighting & Power 
(o, Houston, Texas 


SOUTHEAST FLORIDA CHAPTER 


iesociate Member 
Butech, C. W., Westinghouse Electric Corp., 
Miami, Fla 


SOUTHERN CALIFORNIA 
ixsociate Members 
Allen, C. C., Southern California Edison Co., 
Los Angeles, Calif 
Kordeau, V. P., Econolite Corp., Los Angeles, 


Calif 
Flora, J. H., Southern California Edison Co, 


Ontario, Calif 

Gottfredson, W. D., Pacific Union Metal Co, 
los Angeles, Calif 

Holmberg, EK. L., 2379 Glendale Bivd., Los 
Angeles, ‘‘alif 

Markwith. D. D., State Construction Co., Los 
Angeles, Calif 

Masline, J., Pacific Union Metal Co., Los 
Angeles, Calif 

Whipple, B. E., Pacifie Union Metal Co, Los 


Angeles, Calif 
Wirth, Ss. R Supreme Lighting Co, Los 


Angeles, Calif 
SOUTHERN COLORADO CHAITER 
Members 


Clarke, Gloria H., Southern Colorado Dower 
Pueblo, Colo 

Hendee, M Hendrie & Bolthoff, lueblo, 
Colo 

Johnson, R. Johnson Electric Co., 
Colo 

Moore, H. N., Johnson Electric Co 


Pueblo, 


Pueblo, 


Colo 

Pond, J. E American Electric Co, Pueblo, 
Colo 

Rowe, RK. I American Electric Co., Pueblo, 
Colo 


Sehaar, FP. A., Schaar Electric Service, Canon 


City, Cole 
SOUTHWESTERN SECTION 


Members 

Griffin, W. E., Westinghouse Electric Corp., 
Dallas, Texas 

Page. R. J., Nunn Electric Supply Co. Lub 
bok, Texas 


SALESMAN 
Long established manufacturer of a preduct 
associated with lighting has opening with ex 
ceptionally promising potential for college man, 
engineering or business. thirtyish, personable, 
ambitious; willing to travel 
Chicago and adjacent areas. Send resume with 
starting salary. Replies confidential. Our men 
advised Address Box 197, Publications Office, 
Engineering Society, 1860 Broad 


a good salesman 


Illuminating 
way, New York 25 N 


ILLUMINATING ENGINEER AND 
MANUFACTURER'S AGENT 
Now representing Chicago manufacturer 
of fluorescent and slimline equipment. 
Needs incandescent and mercury vapor 
equipment to round out agency will 
consider only well designed equipment 
Utility and manufacturer's representa- 
tive background Well established Ad- 
dress Box 196, Publications Office, Il- 
luminating Engineering Society, 

Broadway, New York 23, N. Y. 
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VALLEY SECTION 


Member 
Tippens, C. B., Radebaugh Lane Associated 
Optometrists, Nashville, Tenn 


Associate Member 


Hine, R. T., Patcheu & Zimmerman Engi 
neers, Tyner, Tenn 


TORONTO 


Associate Members 


Bennett, A. B.. Curtis Lighting of Canada 
Ltd., Toronto, Ont. 

Brown, A. J., Mitchell Mfg Co., East York 
(int 

Diak, V. W Toronto Board of Education 
Toronto, Ont 


Francis, S. C., Superior Electric Supply Co 
Ltd., Toronto, Ont 

Hewitson, G. R.. J. A. Wilson Lighting & 
Display Toronto, Ont 

McCormack, D. J. A Wilson Lighting & 
Display Ltd., Toronto, Ont. 

McLeish, W. D., Canadian General Electric 

Co., Ltd., Toronto, Ont 

Meyer, N. F., Donovan Construction Co. of 
Canada Ltd., Toronto, Ont 

Meyrick, K. JL A Wilson Lighting & Dis 
play Ltd Toronto, Ont 

Pringle, W K., Mitchell Mfg. Co. Ltd., To 
ronto, Ont 

Tate, K.. J. A. Wilson Lighting & Display 
Ltd., Toronto, Ont. 

Terence, John, Northern Electric Co., Ltd., 
Toronto, Ont 

Yates, R a. Wakefield Lighting Ltd Toronto 
(nt 


TWIN CITY Sretion 
Associate Member 


Allen, L,, Westinghouse Electric ¢ orp., 
Minneapolis, Minn 


ABOLITE 
FLOODLIGHTS 


for 
Mercury 
Vapor 
Outdoor 
Lighting 


ABOLITE Floodlights, specifically designed 
for use with mercury vapor lamps pro- 
vide maximum lighting performan e and 
longer, weather resistant service. The 
reflector body is drawn from heavy gauge 
steel, then finished inside and outside 
with Lifetime Porcelain Enamel to seal 
out rust and corrosion. The inside sur- 


face is ““whiter-than white Titanium 
type porcelain that floods maximum 
light to meet special requirements 


in the lighting of rec reation and sports 
areas, parking lots, storage Spaces, gaso- 
line stations, etc. You can make every 
outdoor mercury vapor installation a 
better job with ABOLITE Floodlights ! 
Ask your ubolesaler for complete details 
and prices. 


ABOLITE 


: 
The JONES METAL PRODUCTS Co. 


WeEsT LAFAYETTE, 
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More Light with Same Power Load 


HARD GLASS 
\ Won't crack due to sudden temperature changes, moisture, and 
\ flying insects. 
iT LOW MAINTENANCE 
me No reflectors to clean. Higher light output intained throughout 


life of lamp with sealed-in silver reflector. 


LOW COST INSTALLATION 
Only simple socket required for high or low boys. Uses light-weight, 
low-cost weatherproof outdoor lamp holders. 


No Dirt-catching Reflectors 
200 fo 1000 Watts 


St'd. gr High Voltag 


RADIANT 


HI-FLOOD 
Reflector Weatherproof 


FLOODLAMPS 


Send for Technical 
Bulletin 80 


“SILVER 
REFLECTOR. 
INSIDE STAYS 

BRIGHT 


ALWAYS 


Manvtacturers of Lamps for PROJECTION @ FLOODLIGHT @ SPOTLIGHT @ MOTION PICTURE PRODUCTION 
SOUND REPRODUCTION @ AERONAUTICAL @ SPORTS LIGHTING AND GENERAL SERVICE @ RECTIFIER BULBS 


WHAT'S NEW? 


VARIABLE 
LIGHT-OUTPUT 


LIGHTING 


For installations, where light 
control is desirable, the Acme 
Electric type K-2812-11 
ballast meets the majority of 
requirements. Each ballast 
Operates 2-25mm 93” cold 
cathode lamps. Dimming 
circuits can be arranged in 
multiples of six ballasts. When 
used in connection with an 
Acme Electric Voltrol, light 
output can be manually regu- 


lated over a range from 30% to 100% 
- simply by reducing voltage. All lamps 

dim uniformly — no flickering. 

For complete details write for Bulletin 191. 


ACME ELECTRIC CORPORATION 
MAIN PLANT: 2911 WATER STREET « CUBA, Wy. 
West Coast Engineering Laboratories 
1375 West Jefferson Boulevard. « Los Angeles, California 
In Canada: Acme Electric Corp. Lid. 

50 North Line Rood * Toronto, Ontario 


OWA 


Fi 
| 
= 
| 
' 
WEATHERPROOF 
HARD GLASS 
| 
\) 
“oar 
ee ANT LAMP CORPORATION, 300 Jelliff Avenue, Newark 8, N. J. : 
— 


and it’s all yours FREE! 


THE ANSWERS TO QUESTIONS LIKE THESE: 


What is the most profitable cleaning cycle for my lamps? 
How can I avoid 83°% of my lamp burnouts? 


When and WHERE does group lamp replacement save me 


money? 


Why can I replace six lamps for what it now costs me to 


replace one? 


JUST CLIP AND MAIL THE COUPON 


CHAMPION LAMP WORKS 


LYNN, MASSACHUSETTS 


; Please mail me your Engineered Lamp Maintenance 
| File Folder L 


INDEX TO ADVERTISERS 
November 1953 


Abolite Lighting Division 
Jones Metal Products Co. 


Acme Electric Corp. 
Benjamin Electric Mfg. Co. 


Certified Ballast Manufacturers 
Inside Back Cover 


Champion Lamp Works 40A 


Curtis Lighting Inc. 
Day-Brite Lighting Inc. 
Eastern Fixture Co. 
Garden City Plating & Mfg. Co. 
General Electric Co., Apparatus 
General Electric Co., Lamp 


Gibson Manufacturing Co. 


24A 


Globe Lighting Products Inc. 


Back Cover 


Edwin F. Guth Co. 


Holophane Co. Inc. 27A 
International Rectifier Corp. 41A 
Litecontrol Corp. 2A 
Miller Co. 37A 
Moe Light Inc. 33A 
Pfaff & Kendall 36A 
Pittsburgh Reflector Co. 38A 
Radiant Lamp Corp. 39A 
| Rohm & Haas Co. 31A 
Silvray Lighting Inc. 16A 
| Smithcraft Lighting Division 21A 
Sola Electric Co. 42A 
Sunbeam Lighting Co. 41A 
Superior Electric Co. 35A 


Sylvania Electric Products Inc. 10A 


F. W. Wakefield Brass Co. 
Inside Front Cover 


Westinghouse Electric Corp., 


Lighting 1A, 18A-19A 
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SERIES XVIII 
LIGHTING DATA SHEETS 


Whether for your personal use or for distribu- 
tion to customers and prospects, there is no 
handier working tool for lighting people than the 


|.E.S. Lighting Data Sheets. Each yearly series of cattvonma 

24 sheets bring a new selection of top-notch 

solutions to serious lighting problems. Series YY Wag 
XVIII, first 16 sheets of which are now available, 


no exception. 


RECTIFIER 


Concise, well-illustrated, highly informative 
you'll find a binder of 1.E.S. Lighting Data Sheets 
a deep well of lighting ideas for every type of 
installation. 


Start your idea binder now . . . with Series 
XVIII 1.ES Lighting Data Sheets. Become a 


regular subscriber. UNMOUNTED HERMETICALLY 

CELLS waite SEALED 
Series XVIII IES Lighting Data Sheets . . . 24 to series, a ae Fon DP-2 (shown above ) 

first 16 sheets available now .. . remaining 8 to be mailed anita 25 imi roamperes® 
in January, 1954... . $1.25 per series; $1 in lots of 10 or 15 to 750 micro- BULLETIN —t A - 50 microam- 
more sets. amperes at 100 ft.- bp 5 — 600 microam 

candles illumina- 

ORDER NOW! "At 100 ft.-candles il- 


Publications Office limination 


Iluminating Engineering Society 
1860 Broadway, New York 23, N. Y. 


Enter my subscription to Series XVIII IES Lighting Data sheets | T AT 0 A L R E Tl 

1521 Grand.Ave., El Segundo, Calit. Phone: ORegon 8.3778 
CHICAGO 2 205 W Wacker Drive. Phone. Franktin 2.3689 
NEW YORK Phone: Plaza 5 68665 


Name 


Street 


City Zone State 


() Check (M. 0.) enclosed ‘$01 Madison Avenue 
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PRESCRIPTION FOR CONTROLLED LIGHTING 


Take one part Sunbeam 


xture, 


lighting fi: 
two parts photometric design. Use as many uni 


required to bring the illuminat 


This prescription assures you of the most successful light 


ing installation, especially under conditions where the 


illumination problem is more difficult. Fully qualified 


to make this prescription, Sunbeam Lighting Com- 


pany has developed one of the largest selections of 


scientifically designed luminaires incorporating vari 


ous Controlens® elements. All fixtures are engi 


neered with precise photometric characteristics to 


provide controlled illumination for specific seeing 


tasks. They are available for recessed, pendant, a. 4 - 


or surface mounting to meet any architectural 
St “LIGHTING COMPANY 


trating light distribution also available. o77 EAST 14TH PLACE + LOS ANGELES 21 CALIF 


requirement. Deep or shallow incandescent 


recessed units with widespread or concen- 
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19% more starts 
rapid-start 
lamps 

with Sola 
Constant Wattage 
Ballasts 


Ease of starting rapid-start ‘amps, and length of 
RAPID CYCLING TEST: In Sola’s laboratory an accelerated-start life lamp life from starts, is proportional to the open 
test (1 > minute on, |!) minutes off) was conducted using the rapid-start circuit ballast voltage. Sola Constant Wattage 
fluorescent lamps of three different manufacturers. Lamps of each brand : : : 
were operated from both the Sola Constant Wattage Ballast and another Ballasts have a higher open circuit voltage 
leading make of ballast. The photograph shows two remaining lighted (300v) from the lamp to the starting aid for 
lamps, Sola ballasted, which finally failed after 67,560 starts. The results aa Soeur eche 
of the test are summarized in the table below. starting. 7 =e y cus 
to their isolated secondary circuit design . . . 
listed by Underwriters . . . and CBM Certified. 


RAPID CYCLING TEST, 106v. Repeated tests in the laboratory, and perform- 

ance on actual installations show that rapid-start 

RAPID-START fluorescent lamps operating from Sola Constant 

LAMP MAKE ~ LAMPS ay Wattage Ballasts form an almost perfect light- 

ing system: long lamp life with frequent starts 

Brand “A” Lamp 46.7% or continuous operation, and lumen output 

constant within * 2‘, regardless of line voltage 
14.7% variations from 106-130v. 


Brand Lamp 
The many dollars saved on relamping more 
97% 
— than absorb the Sc per year price premium 
Average All Lamps 19% of Sola Constant Wattage Ballasts over 
ordinary ballasts. 


Saves dollars in maintenance for only 5 pennies a year 


Transformers fer: Constant Voltoge © Fluorescent Lighting © Cold Cathode Lighting © Mercury Vapor Lighting © Luminous Tube Signs 
SOLA TLECTRIC CO., 4633 W. 16th Street, Chicage 50, Illinois, Bishop 2-1414 NEW YORK 35: 103 E. 125th St., TRafelgar 6-6464 
PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: 272 Centre St., Newton 58, Mass., Bigelow 4-3354 


CLEVELAND 15: 1836 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 © Reps. in 
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CBM Certified Ballasts ) 
-are Tailored to the 


The heart of a fluorescent fixture is the Ballast. 


Best lighting performance is assured by accurately 


matching ballasts to fluorescent tube requirements. 


CERTIFIED BALLASTS are so matched. Built to ex- 
acting specifications designated by the Certified Ballast 
Manufacturers,* tested, checked and Certified by 
ETL, CERTIFIED BALLASTS truly are “Tailored to 
the Tube!” 


TIFIED BALLASTS assure: 


LONG LAMP LIFE FULL LIGHT OUTPUT 
LONG BALLAST LIFE FREEDOM FROM OVERHEATING 
QUIET, TROUBLE-FREE OPERATION 


And that's why, today, the large majority of fluorescent fixtures for 
— general lighting service are equipped with CBM Certified Ballasts. 


—ERTIFIED BALLAST MANUFACTURERS 


|) *Nine leading manufacturers make CBM CERTIFIED BALLASTS. 
2116 KEITH BLDG., CLEVELAND 15, OHIO 


af 
* 
farther 
\ 
\ \ - 
\ ‘ \ 
: 
| 
CoM 
RTIFi 
CERTIFIED 
by 
= 
| 


z 


Work is a pleasure with this velvetized light... diffused 
by beautiful, latticee-like GRATELITE, installed in the offices 
of MacKenzie, Knuth & Klein, Architects of Flint, Michigan. 


data: 

Room Size: x x 10°9” 

Luminaires: Guth Super-Strips 

12 96” T-12 Lamps, 4500° White 
Mounted on 24” Centers, 10'6” high 
| GRATELITE Ceiling: Mounted 8'6" above floor 
j Foot-Candles: All Super-Strips on—86 F.C. 
One-Half Super-Strips on—42 F.C. 


BRIGHTNESS READINGS: FOOT LAMBERTS| C.P./SQ. IN. 
1, GRATELITE Ceiling at apprex. 30° Angle, 260 


East Wall (French Gray) 20 .046 
Dado 13 .028 


South Wall (Deep Coral) 9Y, 
Floor (Natural Cork Tile) 174% 
Desk (Chartreuse) 36 


Just think: 86 Foot-Candles—and yet only 120 Foot Lambert 
Brightness ! Never before was such low brightness with such high 
illumination values thought possible. Make this dream come 
true for you. Write on your letterhead for Catalog 905-I and 
GrateLite layout guide. 


EDWIN F. GUTH COMPANY ST. LOUIS 3, MO, 
deaders w dighturs 
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